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MATERIALS AND METHODS FOR fiFMK TRFR APV 

S The subject invention was made with govmunoit support und^ a research 

project supported by National Institute of Health NHLBI Grant No. HL S9412. The 
government has obtain rights in this invention. 

Cross-ReferenRe tn a RrfatftH AppliV^tj^^n 
10 This application claims priority fiom provisional qiplication U.S. Serial No. 

60/083,025, filed April 24, 1998. 

Background of the Tnventinn 
Alpha-1 -antitrypsin (AAT) deficiency is the second most common monogmic 

IS lung disease in man, accounting for iqiproximately 3% of all early deaths due to 
obstructive pulmonary disease. AAT protein is normally produced in the liver, secreted 
into the serum and circulated to the lung "wbsm it protects the fine supporting network 
of elastin fibers fitnn degradation by neutrophil elastase. Currmt ther^y for AAT 
deficiency includes avoidance of cigarette smoke exposure and weekly intravmous 

20 infusions ofrecomfainant human AAT (hAAT) protein. Attempts to devise gene theatspy 
strategies to rqilace AAT either in die lung itself or within any of a number of other 
tissues which are cq>able of AAT secretion have been limited by the short duration of 
expression fiom some vectors and by the relatively high circulating levels of AAT which 
is required far tberapesaAc effect Methods of gene ther^y have been described in U.S. 

25 Patent No. 5,399,346. 

It has recently been demonstrated that adeno-associated virus (AAV) vectors are 
capable of stable in vivo expression and may be less immunogenic than other viral 
vectors (Flotte et al, 1996; Xiao et al^ 1996; Kessler ei al., 1996; Jooss et aL, 1998). 
AAV is a non-pathogenic human parvovirus whose life cycle naturally includes a 

30 mechanism for long-term latency. In the case of wild-type AAV (wtAAV), this 
persistmce is due to site-specific integration into a site on human chxx>mosome 19 (the 
AAVSI site) in the majority of cells (Kotin et al^ 1990), whweas wifli recombinant 
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AAV (rAAV) vectors, persistence qjpears to be due to a .combination of episomal 
persistence and integration into non-chiomosome 19 locations (Afione et aL, 1996; 
Keams et oL, 1996). Recombinant AAV latency also differs fiom that of wtAAV in tibat 
wtAAV is r^idly converted to double-stranded DNA in the absence of helper virus {eg., 
adCTOvinis) infection, while with rAAV leading strand synthesis is delayed in the 
absence of helper vims (Fisher ei al.^ 1996; Foiari et aL, 1996). U.S. Patent No. 
S»6S8,785 describes adeno-assodated virus vectors and methods for gene transfer to ceUs. 

Kessler et al. (1996) demonstrated that murine skeletal myofibers transduced by 
an rAAV vector were equable of sustained searetion of biologically active human 
eiyttiropoiedn (hE^), SVP^>I™^ wi&out eliciting a significant immune response against 
the secreted h^x>. See also U.S. Patent No. 5,858,351 issued to Podsakoff et al 
likewise. Murphy et al. (1997) have obsoved the expression and secretion of sustained 
levels of lq>tin in ob/ob mice after AAV muscle transduction. Bnmtly et al, (U.S. Patent 
No. 5,439,824) disclose meOiods for increasing e7q>ression of AAT using vectors 
conqirising intron n of the human AAT gene. However, the level of l^tin egression 
observed was only in ttie range of 2 to 5 ngAnl. Therapy for AAT deficiency requires 
serum levels of at least about 800 i^gAnl. Thus, there rranains a need in the art for a 
means of providing therapeutically beneficial levels of a protein to a pCTSon in need of 
such treatment. 



Brief Summary Qf thg ItayenttiQn 
The subject invention concerns matmals and methods for gene Hvscdopy, One 
aq>ect of the invention pertains to vectors which can be used to provide genetic therapy 
in animals or humans having a genetic disorder where relatively high levels of expression 
of a protein is required to treat the disorder. The vectors of the invention are based on 
adeno-associated virus (AAV). The vectors are designed to provide high levels of 
esqpression of heterologous DNA contained in the vector. In one embodiment, die vectors 
comprise AAV inverted terminal repeat sequences and constitutive or regulatable 
promoters for driving hi^ levels of gene expression. The subject invention also pertains 
to methods for treating a nim als or humans in need of gene thers^y, c^., to correct a 
genetic deficiency disorder. 
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Brief Description of the Drawings 

Figure 1 shows rAAV-AAT vector cassettes used according to the subject 
invention. The A-AT and B- AT constnicts contain die pronioters from the smaU 
RNA genes, Ula and Ulb, reqpectiveiy. The C-AT constiuct contains fte CMV 
promoter, whereas the E-AT vector uses the human elongation factor 1-a (ELF in the 
figure) promoter. ITRrefersto AAV inverted tmninalrq)eat; An refers to polyA signal; 
Tk refers to the HSV thymidine kinase promoter, neo refers to the Tn5 neomycin 
pho^hotransferase gene. 

Figure 2 shows hAAT se^etion rates in vitro fiom transiently transfected murine 
C2C12 myoblast cell line usirig expression vectors according to die subject invention. 
C-AT does not diffo: significantiy from E-AT, but both differ from A-AT and B-AT 
(pO.OS) AAT ejqnession was detected using an EUSA assay specific for huiiianAA^^ 

Figure 3 shows hAAT secretion rates in vitro fiom stably transduced murine 
C2C12 myoblast cefl line using viral particles c o mprising expression vectors according 
to die subject invention. The mean rates of sec^on fiom G41 S-resistant cultures 1 mo 
after transduction with either packaged B-AT vector or packaged C-AT vector are shown. 
In each instance, a 'iow*' multiplicity transduction (4x10^ -particles/cell) and a high 
multiplicity transduction (4x10* particles/cell) were performed. E-AT "low" and •Tii^" 
are greater than 'liigh** multiplicity C-AT (P=0.02) but are not significantly different 
fiom each odier (n=3). AAT expression was detected using an ELIS A assay specific for 
himian AAT. 

Figure 4 shows additional constructs tested for hAAT expression. The murine 
myoblast C2C12 cells were grown in 3S-mm wells with approximately 4x10^ cell per 
well and were transfectd with 5 ^g of the appropriate plasmid DNA using Siq>erfect 
transfection (Qiagoi Inc., CA). Secretion of hAAT into the medium was assessed at 2 
days after transfection using an antigen-c^ture ELIS A. Each bar represents the mean 
of results bom three experiments (triplicate in each eaqteriment). 

Data fiom transfection e7q>eriments indicate that the expression fix>m p43CB-AT 
was at least three times higher than that fix>m C-AT in vitro. 

Figures 5A and SB show sustained secretion of therapeutic levels of hAAT using 
either the C-AT vector or the E-AT vector in either SCID or C57BL mice. Figure 5 A 
shows the mean total serum levels of hAAT obsoved in groups of either SCID (squares) 
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or C57BL (circles) mice receiving either low dose (5x10'^ particles) (open symbols) or 
high dose (1.4x10" paiticles) (filled symbols) single injections into muscle of the C-AT 
vector measured at time points ranging fiom 1 to 16 wk after injection. For each strain, 
the high-dose curve is significantly different &om the low-dose curve (iM).009 for 
SCm. P=O.02 for C57BL), but the strains do not differ firom each oth«-. Figure 5B 
shows analogous data with the E-AT vector. None of these differences were significant 

F%are SC shows long tenn secretion of hAAT fii>m murine muscle transduced 
witii C-AT. C57B1/6 or C57Bl/6-SaD mice received 3.5xl0'*^ lU. 1.4x10" 
particles/mouse. One year after injection, soum hAAT levels were still 400 ^g/ml in 
CS7Bl/6-SCn> and 200 ug/ml in C57B1/6. This level are comparable with the peak 
levels observed (800 or 400 ug/ml, respectively). 

Flgare 6 shows an immunoblot of sera taken firom several of tiie C-AT vector- 
treated mice at 11 weeks after vector adnainistration. Tmmicrolitasof a 1:100 dilution 
of serum was electrophoresed by 10% SDS/PAGE, blotted, and incubated with 1:1,500 
dilution of goat anti-hAAT-horsmulidi peroxidase conjugate (Cappel/ICN). Samples 
fimn tiiree high-dose SCID 0il-h3), one higjh-dose CS7BL Oi3), and three low-dose 
C57BL (Iol-Io3) were included, along with one negative control (saline-injected = sal) 
scmm to indicate the level of reactivity with endogenous mAAT. As a standard, hAAT 
was added eittxer to negative-control C57BL serum (first hAAT lane) or to PBS (second 
hAAT) lane to final equivalent serum concentration of 100 ^g/tol. 

Figures 7A and 7B show that some BALB/c mice mount humoral inimiiiiie 
responses to hAAT, which correlate with lower serum levels but no observable toxicity. 
Figure 7A shows serum hAAT levels and Figure 7B shows serum anti-hAAT antibody 
levels as detmnined by EUSA performed on serum taken firom mice injected with 1 x 
10" particles of the C-AT vector. Each set of symbols represmts an individual animal 
(□, no. 1; A, no. 2; o, no, 3). Note the inverse correlation between the presence of 
antibody and the presence of circulating hAAT. 

F^re 8 shows the persistence of rAAV-AAT vector DNA in high molecular 
weight form. PCR products were amplified fiom DNA prq>ared by Hirt extraction fifom 
three SCID mice injected 16 wk earlier with 5x10" resistant-particles of C-AT and 
analyzed by Southern bloL The high molecular weight Hirt pellet (genomic DNA lanes) 
and the low moleralar weight supernatant (episomal DNA lanes) were analyzed 
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separately. Control lanes include a sample in which an hAAT cDNA plasmid was the 
template DNA (+) and a control in which water was the template (-). In this internal PGR 
reaction, a SOO-bp product is expected r^ardless of wh^o: or not the vector genome is 
integrated. 

5 Figure 9 shows seram hAAT in C57B1/6 mice transduced with C-AT and 

p43CB-AT. C57B1/6 mice were injected in muscle witih C-AT (3,5xlO»«* lUAnouse. 
1x10" particles/mouse) or p43CB-AT (6x10* lU, 1x10" particles/mouse). The level of 
hAAT fiom p43CB-AT were projected based on an estimation of the equivalent dosage 
(infectious unit) of C-AT, 

10 Figure 10 shows mhancmentofCNfV promoter activity by a s^^ 

in C2C12 cells. The murine myoblast C2C12 cells were grown in 3S-mm wells with 
approximately 4x10* cell pa: well and were transfected with 5 A*g of p.43nnsENC-AT 
vector DNA using SUPERFECTtransfection(QiagenIhc,CA). Sec^on of hAAT into 
the medium was assessed at 2 days after transfection using an antigen-ciq>ture BUS A. 

IS Eadi bar represents the mean of results fix>m one ejqperiment (triplicate). 

Fj^ore 11 shows secretion of hAAT fixim mouse Uver cells (HOIS) transfected 
with different constructs. The murine livor cells (HOIS) were grown in 3S-mm wells 
with approximately 4x1 0' cell per well and were transfected witfi S^g of the plasmid 
DNA using UPOFECTAMINE reagents (Life Technologies Inc, MD). Secretion of 

20 hAAT into the medium was assessed at 2 days afier transfection using an antigen-capture 
ELISA. Each bar rqnresents the mean of results from two experiments (triplicate). 

Figure 12 shows secretion of hAAT from mouse liver cells (HOIS) transfected 
using different methods. The murine hver cells (HOIS) were grown in 3S-mm wells with 
{^proximately 4x10^ cell per well and wctc transfected with S^g of the p43CB-AT vector 

25 using Siqiorfect (Qiagen Inc., CA), FuGENE (Boehringer Maonhem Co, IN), Lipofectin, 
LipofectAMINE (Life Technologies Inc, MD) reagents and Calcium phosphate (CA- 
P04) transfection. Secretion of hAAT into the medium was assessed at 2 days after 
transfection using an antigen-cc^ture ELISA Eadi bar rq;>resents the mean of results 
fiom one expoiment (triplicate). 

30 Figure 13 shows hAAT secretion from mouse liver transduced with rAAV. 

C57B1/6 mice were injected with either p43CB-AT, C-AT or E-AT vector either by 
portal vein or tail vein injection. PV==portal vein injection. TV=tail vein injection. 
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Figure 14 shows senim hAAT levels in CS7B1/6 mice after intratracheal (IT) 
injection of C-AT or p43CB-AT vector. Mice received either 10* lU of C-AT (open 
circles), 10* lU of p43CB-AT (opai triangles) or 10"® lU of p43CB-AT (opm squares). 

Figure 15 shows a map and nucleotide sequmce fof the vector of the present 
5 invention designated as C-AT. 

Figure 16 shows a map and nucleotide sequence for the vector of the present 
invention designated as B*AT. 

Figure 17 shows a map and nucleotide sequence for the vector of the present 
invention designated as dE-AT. 
10 Figure 18 shows a map and nucleotide sequence for tiie vector of the present 

invoation designated as p43C-AT. 

Figure 19 shows a mi^ and nucleotide sequence for the vector of the present 
invention designated as p43C-AT-IN. This vector includes intran n from human AAT 
gene to enhance transcription. 
IS Figure 20 shows a map and nucleotide sequmce for the vector of fbo present 

invention designated as p43CB*AT. 

Figure 21 shows a and nucleotide sequence for the vector of the present 
invention designated as C-AT2. 

Figure 22 shows a nuip and nucleotide sequoice for the vector of the present 
20 invention designated as p43msENC-AT. This vector is sunilar to p43C-AT but also 
comprises an mbancer sequmce upstream of the CNfV promoter. 

Figure 23 shows a map and nucleotide sequence for die vector of the present 
invention designated as p43nnsENOAT. This vector is the same as the p43msENC-AT 
vector except that die enhancer sequence is in an opposite orientation. 
25 Figure 24 ^ows a map and nucleotide sequmce for the vector of the present 

invention designated as p43msENCB-AT. This vector is similar to p43CB-AT but also 
comprises an rahanc^ sequence upstream of the CMV promoter. 

Figure 25 shows a map and nucleotide sequence for the vector of the present 
invmtion designated as p43rmsENCB-AT. This vector is ttie'same as p43msENCB-AT 
30 except that the enhancer sequence is in an opposite orientation. 
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Detailed Disclosure of the Invention 
The subject invention pertains to novel Tnatmnig and methods for providing gene 
therapy to a mammal or human having a condition or disorder^ such as genetic deficiency 
disorders, where high levels of expression of a protein are required to treat the disorder 
5 or condition. In one method of the subject invention, a viral vector is introduced into 

cells of an animal wherein a tha:q>eutic protein is produced, thereby providing genetic 
then^y for the animal. In one embodiment, a method of the invention comprises 
introducing into an animal ceU or tissue an effective amouit of viral particles or vector 
comprising a recombinant genome wfaidi includes heterologous polynucleotide encoding i 

10 a protein useful in genetic ther^>y and that can be e}q>ressed by the cell or tissue. / 
Expression of the heterologous polynucleotide results in production of the protein. 
Preferably, die Ifaexsqpeutic protdn encoded by the h^erologous polynucleotide is a serum 
proteirL In a prefened embodiment, vector material conqnising the heterologous 
polynucleotide is integrated into a duomosome of the cell of the host animal. 

IS In one embodiment, a reccnnbinant polynucleotide vector of die present invention | 

is derived fiom adeno-associaled virus (AAV) and comprises aconstitutive or regulatable i 
pronK>ter cq>able of driving sufficient levels of expression of tiie heterologous DNA in j 
the viral vector. Preferably, a reconibinant vector of the invention coiiiprises inverted [ 
terminal repeat sequences of AAV, such as diose described in WO 93/24641. In a 

20 prefcgrred embodimoit, a vector of fte present invention comprises polynucleotide 
sequences of die pTR-UF5 plamiid The pTR-UFS plasmid is a modified v^on of the 
PTRbs-UF/UF1/UF2/UFB series of plasmids (ZolotuUiin et al., 1996). The pTR-UFS 
plasmid contains modifications to the sequence encoding the green fluorescmt protein 
(GFP). 

25 Promoters useful with the subject invention include, for example, the 

cytomegalovirus immediate early promoter (CMV), the human elongation bctor 1-a^ha 
prcmioter (EFl), the smaU nuclear RNA pronioters (Ula and 
promoter. Simian virus 40 promoter (SV40), Rous sarcoma virus promoter (RSV), 1 
adenovirus major late promoter, P-actin promoter and hybrid regulatory element 

30 conqiriang a CMV enhancer/p-actin promoter. These promoters have been shown to be 
active in a wide range of mammalian cells. In addition to the natural promoters described 
above, syntfa^c promoters can be used in the present invention. For example, a syntii^c 
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enhancer randomly assembled from Spc5-12-derived elements including muscle-specific 
elements, semm re^nse ^tor binding element (SRE), myocyte-specific enhancer 
£ictor-l (MEF-1), myocyte-specific oihancer &ctor -2 (MEF-2), transcrqition enhance- 
£actor-l (TEF-1) and SP-1 (Li et al., 1999; Deshpande et al., 1997; Stewart et al,, 1996; 
5 Mitchell etal., 1989; Briggs et al., 1986; Mtluk et aL, 1991) can be used in vectors of the 
inventioxL 

The promoters are operably linked with heterologous DNA encoding the protein 
of interest By "operably Unked,*' it is intended that idie promoter element is positioned 
relative to the coding sequmce to be enable of effecting e3q>ression of Ae coding 
10 sequence. 

Promoters particularly usefiil for expression of a protein in muscle cells include, 
for example, hybrid CMV/^-actin promoters, CMV promoters, syntiietic promote and 
EFl promoter. Promoters particularly usefiil fijr expression of a protein in liver cells 
include, fi>r example, hybrid CMV/p-actin promoters and EFl promoters* 
IS Also con t c anpl ate ri for use with the vectors of the present invention are inducible 

and cell type specific promoters. For exarrqile, Tet-indudble promoters (Clontech, Palo 
Aho, CA) and VP16-LexA promote (Nettelbedc etoL, 1998) can be used in flie present 
invention. 

The vectors can also include introns inserted into tiie polynucleotide sequence of 
20 the vector as a means for inmasing expression of h^erologous DNA encoding a protein 
ofinterest For example, an iiitron can be iriseited between a promoter sequence arid the 
region coding fi>r the protein ofintoest on the vector, hitrons can also be inserted in the 
coding r^ons. Transmptional enhancer elements which can fimction to increase levels 
of transcription fit>m a given promoter can also be included in the vectors of the 
25 invention. Enhancers can generally be placed in eitber orientation, 3* or 5', with respect 
to promoter sequences. 

Heterologous polynucleotide in the recombinant vector can include, for exan^ile, 
polynucleotides ^coding normal, fimctional proteins which provide therapeutic 
replacement for normal biological fimction in animals afflicted with genetic disorders 
30 which cause the animal to produce a defective protein, or abnormal or deficient levels of 
that protein. Protefais, and the polynucleotide sequences that encode thmi, which can be 
provided by gene ther^y using the subject mvmtion include, but are not limited to, anti- 
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proteases, aizymes, structural proteins, coagulase fectors, interleukins, cytokines, growth 
factors, interfezons, and lymphokines. In an exemplified onbodiment, heterologous 
DNA in a recombinant AAV vector oicodes human alpha- 1 -antitrypsin proteiiL 

The gene therapy methods of the invention can be praformed by ex vivo or in vivo 
5 treatment of the patient's cells or tissues. Cells and tissues contenq>lated within the 
scope of the invention include^ for exan^ile, muscle, liver, hmg, skin and other cells and 
tissues that are capable of producing and secreting serum proteins. The vectors of the 
invention can be introduced into suitable cells, cell lines or tissue using methods known 
in the art. The viral particles and vectors can be introduced into cells or tissue in vitro 

10 or in vivo. Methods conten^lated include transfection, transduction, injection and 
inhalation. For example, vectors can be introduced into cells using liposomes containing 
the subject vectors, by direct transfection with vectors alone, electroporation or by 
particle bombardment in an exemplified embodiment^ muscle cells are infected in vivo 
by injection of viral particles comprising recombinant vector into muscle tissue of an 

IS animal. In another embodiment, liver cells are infected in vivo by injection of 
recombinant virus into either the portal vein or peripheral veins. 

The mediods and materials of tfie subject invention can be used to provide genetic 
tfaen^ for any conditions or diseases treatable by protein or cytokine infiision such as, 
for exan^le^ alphas l-antitiypsin deficiency, hemcqshilia, adenosine deaminase deficiency, I 

20 and diabetes. The m^ods and materials of the subject invention can also be used to 
provide genetic ttienq>y for treating conditions such as, for exanq^le, cancer, autoimmune 
diseases, neurological disorders, immunodeficiency diseases, and bacterial and viral 
infections. For exanqile, the present invention can be used to provide genetic therapy to 
a patient wherein cells fix>m the patient are transformed to express and i>roduce 

2S interleukins such as interleukin-2. f 
Animals that can be treated with the matmals and methods of the invoition / 
include mam m als such as bovine, porcine, equine, ovine, feline and canine mammals. | 
Preferably, the mammals are primates such as chimpanzees and humans. i 
The subject invention also concerns cells containing recombinant vectors of the / 

30 present invention. The cells can be, for example, animal ceUs such as maTwtnftjiaii cells. / 
Preferably, the cells are human cells. More preferably, the cells are human myofibers or ! 
myoblasts, hq)atocytes or lung cells. In a pDcferred embodiment, a recombinant vector 
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of the present invention is stably integrated into the host cell genome. Cell lines 
containing the recombinant vectors are also within the scope of the invention. 

In an txmxph&ed embodiment, recombinant AAV vectors comprising flie human 



AAT gene (hAAT) using eitha: the CMV promoter (AAV-C-AT) or the human 
elongation factor 1-alpha (EFl) promoter (AAV-E-AT) to drive egqpression were | 
constructed and packaged using standard techniques. A murine myoblast cell line, \ 
C2C12, was transduced with each vector and expression of hAAT into the medium was 
measured by ELISA. In vitro, the EFl promoter construct resulted in 10-fold hi^er 
hAAT expression tfian the CMV promoter construct //ivrw transduction was performed 
by injecting doses of up to 1 .4 x 10" Ehiase-resistant particles of each vector into skel^ 
muscles of a numb^ of differmt strains of mice (including C57B1/6, Balb/c, and SCID). 
In VIVO, tiie CMV promoter construct resulted in higher levels of expression, witfi 
sustained serum levels up to 800 izg/ml in SCID mice, ^^proximately 10,000-fold hi^er 
than those previously observed with protems secreted jfom AAV vect^^ At 
lower doses in both C57B1/6 and SCID mice, esqiression was delayed for several weeks, 
but was sustained for over 10 weeks without declining. Thus, increasing dosage AAV 
vector via transduction of skeletal muscle provides a means for replacing AAT or other 1 
serum proteins. / 

Transduction of miuscle using the vectors of the subject invention jmsents several 
advantages in that it is stable, non-toxic, and relatively nonimmunogenic. Furthemiore, 
certain transcription promoters, such as the CMV promoter, whidi s^ear to be maikedly | 
down-r^;ulated in other contexts have been found to remain active over time as used in \ 
the subject invention. Using the materials and methods of the subject invention, ' 
micTOgram/ml serum levels of a thenq>eutic protein can be achieved. In an exemplified 
CTibodiment, the levels of m vm> protein expression achieved rqiresent a 10,000-fold or ] 
more increase ovCT previously published results. In addition, a dose-effect relationship 
was demonstrable within the range of doses used, providing for further increases in 



were constructed and packaged using standard techniques. A murine hver cell line, 
HOIS , was transfocted with each vector and expression of hAAT into the medium was 
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measured by ELISA. In vitro^ transduction with the p43CB-AT vector exhibited tiie 
highest level of hAAT expression. In ww, the p43CB-AT vector also gave higher levels 
of expression. Portal vein administration ^ipeared to be the more efiBcient route of 
administration as mice injected in this manner exhibited hi^er levels of aq>ression than 
5 those receiving peripheral vein injections. Transduction of liver o£fers the same 
advantages as for muscle, but hepatocytes may be more efficient at secr^on of protein. 

The dosage of recombinant vectoror the vinis to be adninistered to an animal in 
need of such treatment can be detfflnined by the ordinarily skilled clinician based on 

10 various parameters such as mode of administration, duration of treatment, the disease 
state or condition involved, and the like. Typically, recombinant virus of the invmtion 
is administered in doses betwem 10^ and 10'^ infectious units. The recombinant vectors 
and virus of the present invention can be pr qyared in formulations using mettiods and* 
materials known in tibie art Numerous formulations can be found in Remingtcm*s 

15 Pharmaceutical Sciences, 15*^ Edition (1975). 



Construction of rAAV plag^jdff The rAAV-AAT vector plasmids used for these 
experiments are dq>icted diagrammatically (Figure 1). Briefly, ttie plasmid pN2FAT 
(Garver et al. (1987) plasmid was digested with Xhol to release 1.8-kb fragment 
containing the human AAT cDNA along with the SV40 promotor and a polyadony lation 
signal. This fragment was subcloned into a plasmid, pBlueScrq>t (Stratagene) and, after 
the rranoval of tfie SV40 promoter by HinA III digestion and religation, the hAAT cDNA 
with its polyA signal was released by Xba\ and Xhol digestion. This 1 .4-kb Xbal-Xkol 
fragment was then cloned in to the pTR-UF5 (an AAV-inverted tenninal rqpeat- 
containing vector) plasmid (Zolotukhin efoil, 1996)betweaithej»alsite3' totiieCMV 
promoter and the Xhol site 5* to the polycmia vinis enhancer/HSVthymidine kinase 
promoter cassette, which drives neo in that construct. This yielded the pAAV-^IMV- 
AAT construct (C-AT). Analogous constructs using flie prombto* from the small nuclear 
RNA proteins, Ula and Ulb, (to give the A-AT and B-AT constructs, respectively) and 



All publications and patents cited herein are expressly incoiporated by referaice. 
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human elongation factor 1-alpha (EFl) promote (to give the E-AT construct) were 
constructed by substituting each of these promoter cassettes in place of the CMV 
promote, between the Kpnl and Xbal sites. 

The construct, dE-AT doived fitrni E-AT by deletion of the silencer (352 bp) by 
5 SAC n-cut (Wakabayashi-Ito et al,, 1994). C-AT2 is siniilar with C-AT except there are 

SV40 intron and poly (A) sequences flanking the cDNA of hAAT. The p43C-AT was 
constructed by insertion of hAAT cDNA to an AAV-vector plasmid (p43), ^ch has 
CMV promoto:, intzon and poly (A) sequmces. The p43CB-AT is derived by 
replacement of CMV promoter with CMV enhancer and diicken p-actin promoter 

10 sequences. The p43C-AT-IN is derived from p43C-AT by insertion of intron H 
sequences of hAAT gene to hAAT cDNA (Brantly et a/., 1995). 

Packarinfy of rAAV vectors. Vectors were packaged using a modification of the 
method described by Fenari et al. (1997) . Briefly, plasmids containing the AAV 
and cap gmes (Li et al., 1997) and the Ad gmes (E2a, E4 and VA-RNA) wrae co- 

15 transfected along with the appropriate AAV-AAT vector plasmid into 293 cells grown 
in Cell Factories (Nunc). Cells were harvested by trypsinization and disn^^ted by fieeze- 
thaw lysis to release vector virions which were flien purified by iodixanol gradient 
ultraceotrifiigation followed by hq>arin sq>harose a£Bnity column purification. 
Alternatively, recombinant virus can be prepared according to methods described in 

20 Zolotukhin et aL (1999). 

Vector preparations had their physical titw assessed by quantitative competitive 
PCR and their biological titer assessed by infisctious center assay. The presmce of wild- 
type AAV was also assessed using these same assays with qipropriate intCTial AAV 
probes. The high-dose C-AT stock had a particle-titer of 2.0x10'^ particles/ml and an 

25 infectious titer of 5.0x10" infectious units (i.u.)/ml (particle to i.u. ratio = 400:1). The 

low-dose C-AT measured 8x10" particlesAnl and 1.2x10^® i,u.Anl (particle to Lu. = 
667:1). For the E-AT expmments» the titers were 1x10^^ particles/ml and 2.5x10'® 
i-o/ml (particle to i.u. = 400:1). The low-dose C-AT stock had a wt-like AAV particle 
titer (i.e.. positive AAV genome PCR) equal to 0.1 times the recombinant titer but no 

30 detectable infectious wtAAV. Theotiiertwoprqparationshad wt-like AAV particle tittas 
<10-* times the recombmant titer and no detectable infectious wtAAV. 
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Jn vitTQ trmsfection and transduction experimCTits. The C2C12 mioine myoblast 
line was used for in vitro transfection and transduction experiments. Cells were grown 
in 35-mm wells with approximately 4x10^ cells per well and transfected with 5 /zg of 
eadi plasmid DNA using Si5)CTfect (Qiagm Corp.). Secretion of hAAT into the medium 
was assessed at 2 days aft^ transfection using an antigen-capture ELISA assay with 
standards (Brantly et oL, 1991). An SV40 promoter lucifoase-eiqnession plasmid, pGL2 
(Promega), was used as an internal control. For transduction experiments, cells were 
grown under similar conditions and were transduced with vector at multiplicities of 
infection ranging from 4 x 10* to 4 x 10* particles per cell. Cells were tbsn passaged in 
the presence of gaietidn sul&te (3S0 f^gfml) and gmeticin-resistant clones were isolated 
for hAAT secretion studies. 

In vrvo injection of AAV>C>AT and AAV-E-AT vectors in to murine tnuscle 
Mice strains (C57B1/6, SCID, and Balb/c) woe obtained fix>m Jadsson Laboratories (Bar 
Harbor, ME) and were handled under spedfic patfaogen-fiee conditions under a protocol 
^>pn>ved by the University of Florida Institutional Animal Care and Use Committee. 
Anim a ls were anesdietized by metqihane inhalation and aliquots of vector were injected 
percutaneously into the quadriceps femoris muscles of both hind limbs. The volume of 
vector ranged fiom 50 to 100 per injection site and ttie total amount of vims injected 
per animal ranged fiom 5 x 10^*^ to 1.4 x 10" Dnase-resistant particles. 

Antipen capture FT ISA suss^y hAAT exp resmnn Microtiter plates (bnmulon 
4, Dynex Technologies, ChantiUy, VA) were coated with 100 /zl of a 1 :200 dilution of 
goat anti-human AAT (CAPPEL/ICN) in VoUers buffer (Na2C03=2.76g, 
NaHCO3=L916g,NaN3=0.2g,dJEO=l Uter, Adjust PH=9.6) overnight at 4**C. After 
wailing, standards and unknown samples containing hAAT were incubated in the plates 
at ST'^C for 1 hour. After blocking in 3% BSA in PBS-Tween 20 at 37'*C for 1 hour, a 
second antibody (1 : 1000 dilution of rabbit anti-human AAT, BorfiringCT Mannheim) was 
reacted witii the c^tured antigen at 37*'C for 1 hour. I>etection was performed using a 
third antibody incubation (1:800 dilution of goat anti-rabbit IgG-peroxidase conjugate, 
ST'^C) followed by o-phenylenediamine (OPD, Sigma) detection and measurement of tiie 
absorbance at 490mn. 

ELISA assav for anti-hA AT and anti-AA V VP3 antihndii>Q Wells were coated 
with antigen (1 f^g of hAAT or lOOng of VP3) at 4'*C overnight, blocked with 3% BSA 
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and then reacted with dilutions of either test serum or with positive control antibodies at 
37 for 1 hour. A&cr washing, a goat-anti-mouse IgG-peroxidase conjugate was used 
as a secondary antibody (1:1500 dilution) to detect bound anti-AAT antibody, using a 
standard OPD reaction, as described above. Antibody levels were quantitated by 
comparison with a standard curve generated by reacting dilutions of known positive 
monoclonal antibodies against VP3 and hAAT. 

LvmPhQCVtC proliferation assavs to detect cell-mediated imTnnnft ri>gp^||ffl > ff 

Lymphocyte proliferation assays were performed in order to detect T cell responses to 
the hAAT and VP3 antigens. Freshly isolated splenocytesweis grown in prinoary culture 
in 96 weU plates coated with 0, 0.1, 1, and 10 of either hAAT or VP3 in RPMI-C+ 
medium. On day three, a pulse of^-tfaymidine was added, and the cells were harvested 
on day 4 for 1]^ and scintillation counting. Phytohemaggjutinin (PHA) was used as a 
mitogen for positive control wells. A stimulation index was calculated for each antigen 
dosage level by dividing the counts per minute (cpm) of ^H-thymidine incorporated in 
the antigen-stimulated cells by the cpm in a control (unstimulated) well. 

FoUowing are examples which illustrate procedures for practicing the invention. 
These examples ^uld not be construed as limiting. All percentages are by weight and 
all solvent mixture proportions are by volume unless otherwise noted. 

FrXample 1 -In vitro studies in murine C2C12 mvohlagti; 

In order to determine the relative strength of a number of constitutively active 
promoters in the context of AAV-AAT vectors, packageable AAV-AAT expression 
vectors contaming one of the CMV, EFl, Ula or Ulb promoters (Figure 1) were 
constructed. Eadi of these constructs were transfected in to the murine C2C12 myoblast 
cell line. Both the EFl and the CMV promoter were active for AAT expression, with 
EFl construct (AAV-E-AT) expressing 850 ng/10^ cells/day and the CMV construct 
(AAV-C-AT) expressing proximately 670 ng/10* cells/day, as measured by a human- 
specific ELISA assay for AAT (Figure 2). This diffCTence was not statistically 
significant The levels of expression fiom the Ula and Ulb constmcts were undetectable. 

In order to better characterize the level and duration of expression in the setting 
of vector transduction, cultures of C2C12 cells were transduced with either AAV-E-AT 
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or AAV-C-AT at multiplicities of infection ranging fix)m 4xl0^to4xl0^ Dnase-resistant 
particles per cell. Cells wero then selected for expression of the neo gene (present in each 
of the AAV constructs) by growdi in G41 8-containing mediuoL Sevml cell clones and 
pooled cell populations were independently analyzed for AAT expression at four weeks 
5 post-transduction (Figure 3). There was a clear trend toward high^ levels of expression 
at higjher multiplicities of infection, and the E-AT construct expressed at least 10-fold 
greater quantities under all conditions in these long-term cultures. The most active E-AT 
clone e^qnessed hAAT at a rate of over 1400 ng/10^ cells/day. 

10 Example 2— In vivo expression of hAAT from mu rine skeletal mu«ile 

In order to determine wh^er the AAV-AAT constructs would be active in Wvo 
in skeletal muscle, doses of vector were injected into the quadriceps femoris muscle of 
mice. CSrculatuigsenmilevelsofhAATweredienmeasuredfor 11 to ISwedcsai^ 
initial injection. Four sahne-injected animals Smxx each mouse strain saved as controls. 

IS In the case of the C-AT vector (Figure 5 A), levels of expression were suf5ci»t to 
adiieve senmi levds in excess of 800 ^g/ml in SCED mice after a single inj ection of 1 .4 
x 10" particles. A dose-efifectrelationsfa]^ was obsoved, with e^qnession levels in SCI^ 
bdng at least 20-fold lower at the 5 x 10" particle dose. The levels of expression 
increased over die first several weeks after injection and were stable thereafter until the 

20 time of sacrifice. Smce hAAT has a half-life of less than 1 week, this indicated 
continuous expressiort Levels fiom CS7B1/6 mice were conqiarable, and also achieved 
values close to die therapeutic range. In similar studies, two oflhreeBalb/c mice injected 
with 1 X 10" particles of the C-AT vector did not ejqiress hAAT at detectable levels. 
Both of ttiese were found to have developed high levels of anti-hAAT antibodies. 

25 Surprisingly, expression levels from the AAV-&-AT vector after in vivo injection 

were modestiy lower than those seen with flie C-AT vector (Figure 5B), with mairiTnal 
levels of approximately 250 ng/ml at the 5 x 10" dose at and beyond 7 weeks in SOD 
mice. When the dose was fiirfher increased to 1 x 10" particles, levels of approximately 
1200 ngtoil wane observed. These levels were stable for one year post-injection (Figure 

30 5C). Levels obsoved in SCED and immune competent C57B 1/6 mice were similar. 
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Example 3 — Immunologic Studies 

In studies in Balb/c mice, antibody levels against hAAT were high in 2 of 3 
animals injected The one which did not have circulating anti-hAAT was the only anhnal 
with levels of hAAT esqiression similar to those in die C57B1/6 and SCID groups. The 
high-<lose CS7-C-AT mjection group had detectable levels of antibody directed against 
VP3, but not hAAT. 

In Older to determine wheOi^ any cell-mediated immune responses wore 
mounted, lymphocyte proliferation assays were performed using either hAAT or AAV- 
VP3 for antigenic stimulation of primary splenic lymphocytes harvested at ttie time of 
animal sacrifice, 16 weeks post-vector injection. Using tfiis method, no immune 
responses were detectable in any of the mice. 

Example 4 — T^clr of toxicitv fitrni direct vector t^fe^tinn 

In order to detennine wh^er fliere was any direct toxicity, inflammation, or 
neoplastic change associated with vector injection, anfmals underwent complete 
necropsies. Histopatfaologic examination was p e r for med on S Aim sections taken fimn 
the site of vector injection and fiom a panel of other organs, including the brain, heart, 
lungs, trachea, pancreas, spleen, liver, kidney, and jejunum. No histologic abnormalities 
were, observed in aiiy of these sites, even among those mice vMch developed humanol 
inmiune responses against hAAT. 

Example 5 — Molecular evidence of AA V-A A T vector persistencP. 

To confirm flie presence of vector DNA. a vector-specific PCR Qteo primers 5- 
TATGGGATCGGCCATTGAAC-3', and 5'-CCTGATGCTCTTC-GTCCAGA-3', was 
perfomied on DNA extracted fiom 3 SCSD mice 1 6 weeks after inj ecti on with the C- AT 
vector, and PCR products wCTe analyzed by Southern blot analysis with a ^^-labeled 
vector-specific probe (Figure 8). The state of vector DNA was analyzed using the Hirt 
procedure (Carter et al, 1983) to sq)arate flie low molecular weight episomal DNA fiom 
the high molecular weight fi:action, which would contain integrated forms and large 
concatemers. Ineachcase, vector DNA was present in the high molecular weight DNA 
fiaction, whereas in only one of the animals was there a signal in the qiisomal fraction. 
This result indicates that by 1 6 weeks most of the vector DNA in our animals was either 
integrated or in large concatemers. 



wo 99/55564 PCT/US99/08921 

17 

Exampk 6 — In vivo expression of hAAT from miirinft \\yf^ 

Portal vein or tail vein injecticms were pofimned on 1 8 female C57BL/6 mice 8- 
10 weeks of age. The injection volmne was 1 OOjA per mouse. 

Each group had the following parameters: 

1. Groiq>l: 100;zlofPBSn=^. 

2. Groiq>2: 100A/lofp43CB-AT(3xlO"IU/ammal)ir=3. 

3. Groiq>3: 100Mlofp43CB-AT(4xlO'*IU/animal)nr^. 

4. Groi5)4: 100 a^I of C-AT (4xl0» lU/animal) h=2. 

5. Groiq>S: 100^1 of E-AT(4xlO»IU/ammal)iF=4. 

6. GrDiq> 6: EATM TV=:^100 fdl by tail vein injection of E-AT (4x10* 
lU/animal) 1^=3. 

7. Group 0: lOO/zlof PBS by tail vein injection n=<2. 
A total of 22 animals were used in tiiis study. 

All animals were anesthetized with 2-2-2 tribromo^banol (Avertin) using a 
woridng sohition of 20 mg/ml at a dosage of 0.5 mg/g IP. A 2 cm ventral midline 
abdominal incision was made from the pubic symphysis extmding cranially to the 
xyphoid process througji ddn and muscle layers. The portal vein was exposed by 
retracting fhe intestmes and associated mesentery to the left side of the animal. 
Additionally, the quadrate and rigjit medial lobes of Ac liver were retracted cranially. 
Intestines and peritoneal cavity were continuously lavaged with 0.9% NaC.l 

Virus or PBS was delivered into the portal vein using a 3 0 g needle attached to 
a 100 ul capillaiy pqjette using mouth delivay via rubber tubing and a Drummond self- 
loddng double layer 0.8 um filter. A smaU piece of Gel-Foam C5x.5cm) was applied to 
the injection site before the needle was rraioved &6m the portal vein. The needle was 
retracted fiom beneafii the Gel-Foam and flie piece was held in place wifli forces while 
the intestines were replaced into the peritoneal cavity. 

The muscle and skin were closed in one layer using 2 simple interrupted 3-0 
nylon sutures on an FS-1 cutting needle. Surgeries were pCTformed on a thermoregulated 
operating board designed to maintain a temperature of 37 degrees. For recovery j6om 
anesthesia, the animals were placed under a heat lamp adjusted to maintain an ambient 
temperature of qjproximately 37 degrees and given subcutaneous fluid if there was a 
sig nifi ca n t amount of blood loss during surgery. 



• 
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Serum levels of hAAT in the mice were measured two weeks after injection. 
Serum levels of about 200-150 fxg/ml hAAT wm d^ected in mice receiving the p43CB- 
AT vector (Figure 13). Studies using the E-AT vector show that injection of vector by 
portal vein led to greater levels of hAAT secretion as compared to E-AT administered 



Example 7— In vivo expression of hAAT from murine lung 

Mice were injected intratradieally with dther C-AT or p43CB-AT vector. Semm 
levels ofhAAT in ttie mice were measured at day 3, 14and31 after injection (Figure 14). 
The p43CB-AT vector mediated high levels of expression of hAAT in lung. 

It should be undostood tiiat the examples and embodiments described herein are 
for illustrative purposes only and diat various modifications or changes m light thereof 
will be suggested to persons skilled in the art and are to be included within the spirit and 
purview of this application and the scope of the appended claims. 



by tail vein injection. 
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We claim: 

Claims 

1 1. A mediod for providing an animal with a 1fa»q>raticaUyeff^^ 

2 asenmi protein, said method comprising introducing into ceils of said antmal an effective 

3 amount of viral particles or vector, wherein said viral particles or viral vector conqprises 

4 a polynucleotide encoding said protdn. 

1 2. The method according to claim 1, laidierein said fltiiinal Is a Tnammal 

1 3. Themebodacconiingtoclaim2,wherdnsaidniammalisahuman. 

1 4. The method according to claim 1, wherem said vector is an adeno-associated 

2 vims vector. 

1 S. The method acconling to claim 1, wherein said vector comprises a promoter 

2 sequence cq>ableofdriving expression ofsaidpolymicleotide encoding said prot 

1 6. The niiethod according to claim 5, wheidn said pnmiotersequmce is 

2 fiom the groiqi consisting of CMV promoter sequences, hybrid CMV enhancer/p-actin 

3 promoter sequences, EFl promoter sequences, Ula promoter sequCTces and Ulb 

4 promoter sequences. 

1 7. The method according to claim 5, wherein said promoter sequmce is an 

2 inducible promoter selected fiom the groiq) consisting of Tet-inducible promoters and 

3 VP16-LexA promoters. 

1 8. The method according to claim 5, wherein said vector further comprises an 

2 enhancer sequence. 



1 
2 



9. The m^od according to claim 8, wherem said enhance: is a synttietic 
enhancer. 
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1 10. The method according to claim 1 , wherein said animal has a condition that 

2 results in a defective protein or a deficiency of said protein encoded by said 

3 poljonicleotide. 

1 11. The method according to claim 1, wherein said animal has a condition that 

2 can be ameliorated or treated by said protein mcoded by said polynucleotide. 

1 12. The method according to claim 1» ixAerein said protein encoded by said 

2 polynucleotide is selected fix>m fbo group consisting of anti-proteases, enzymes* 

3 structural proteins, coagulase factors, interleukins, cytokines, growdi &ctors, interferons, 

4 and lympholdnes. 

1 13. The method according to claim 1, \^erein said cells aro myofibers, 

2 myoblasts, hepatocytes, or lung cells. 

1 14. The mediod according to claim 1, wherein said polynucleotide encodes 

2 human a^ha-l-antitiypsin protrin, or a biologically active firagment or variant thereof. 

1 15. The method according to claim 4, whmin said polynucleotide caicodes 

2 human alpha-1 -antitrypsin protein, or a biologically active fragment or variant thereof. 

1 16. The method according to claim 1^ whetem said viral particles are introduced 

2 into said cells or tissue by infection or injection. 

1 17. The method according to claim 1, i^erein said vector is introduced into said 

2 cells by transfection or injectioxL 



1 
2 



18. The mettiod according to claim 1, wherein said viral particles or vector is 
introduced into said cells in vitro and said treated cells are introduced into said animal. 
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19. The method according to claim 1, wherein said viral particles or vector is 
introduced into said cells in vivo. 

20. The method according to claim 19, wherein said viral particles or vector is 
injected into muscle. 

21. The method according to claim 19, wherein said viral particles or vector is 
injected into portal or peripheral vein. 

22. The method according to claim 19, wherein said viral particles or vector is 
injected intratracheally or inhaled into the lungs. 

23. The metibod according to claim 15, wherein said vector is selected fiom the 
group consisting of d&^AT, B-AT, C-AT, C-AT2, p43C-AT, p43CB-AT, p43C-AT-IN, 
p43msENC-AT, p43rmsENC-AT, p43msENCB-AT and p43rmsENCB-AT. 

24. A recombinant viral vector conqirising a polynucleotide oicoding a protein 
ciq>able of providing a therapeutic effect to an animal when e^qxressed in said animal. 

25. The vector according to claim 24, wherein said animal is a marmnal. 

26. The vector according to claim 25, wherein said marnmal is a hurriarL 

27. The vector according to claim 26, wherein said vector is an admo-associated 
virus vector. 

28. The vector according to claim 24, wherein said vector comprises a promoter 
sequence capable of driving rapression of said polynucleotide encoding said protein. 

29. The vector according to claim 24, wherein said promoter sequence is selected 
from the groiqp consisting of CMV promoter sequences, hybrid CMV enhancer/p-actin 
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3 promoter sequences, EFl promoter sequences, Ula promoter sequences and Ulb 

4 promoter sequences. 

1 30. The vector according to claim 24, wherein said polynucleotide racodes 

2 human alpha-l-antitrypsin protein, of a biologically active fragment or variant thereof. 

1 31. The vector according to claim 27, i^erein said polynucleotide encodes 

2 human aIpha-1-antitrypsin protein, of a biologically active fragment or variant thoeof. 

1 32. Thevectoraccordingtoclaim31, wherein said vector is selected from the 

2 gcoup consistmg of dB-AT, E-AT, C-AT, C-AT2, p43C-AT, p43CB-AT, p43C-AT-IN, 

3 p43msENC-AT, p43misENC-AT, p43msENCB-AT and p43rmsENCB-AT. 

1 33. A viral particle comprising the vector of claim 24. 

1 34. A cell conq>rismg the vector of claim 24. 

1 35. The cell according to claim 34, wherein said cell is a myofiber, myoblast, 

2 hepatocyte, or lung celL 

1 36. A mettiod for treating alpha-l-antitrypsm deficiency in an animal, said 

2 meOiod comprising introducing into cells of said aninud a vector according to claim 24, 

3 wherein said polynucleotide of said vector encodes aIpha-1-antitrypsin protein, or a 

4 biologically active fragment or variant tibereof 



wo 99«5564 PCT/US99/0892I 

1 / 59 



A-AT 
B-AT 

OAT 
E-AT 




CMV 



ITR BLF hAAT An Tk neo An ITR 



FIGDKE 1 



wo 99^5564 PCTAJS99/08921 

2 / 59 



AO 




FIGURE 2 



wo 99/55564 PCTAJS99/0892] 

3/59 



S 2500 1 
^ 2000 
1500 



C3 
O 



§ 1000 

CO 




4x10* 4x10^ 4x10* 4x10^ 



E-AT C-AT 



FIGURE 3 



wo 99^564 



PCT/US99/08921 



4 / 59 



6000 



^ 5000 



4000 



^ 3000 



« 2000 
^ 1000 



0 




FIGURE 4 



wo 99^»564 PCT/US99/089Z1 

5/59 



9^ 10^ 

s 

c 



< 
< 



CO 



10* 
10^ 

102 

101 




0 2 4 6 8 10 12 14 16 
time post-injectioii (weeks) 



FIGDKE 5A 




0 2 4 6 8 10 12 14 16 18 20 
time post-iELjection (weeks) 



FIGURE 5B 



wo 99/55564 



6 / 59 



PCT/US99/08921 




FIGURE 5C 



wo 99/55564 



7 / 59 



PCT/US99/D8921 



SCm C57B1\6 

hi h2 h3 h3 lol lo2 lo3 sal hAAThAAT 




FIGURE 6 



wo 99/55564 



• 



8 / 59 



• 

PCT/US99/in921 




0 5 10 15 20 25 

time post-injectioii (weeks) 



FX6DRE 7A 




0 5 10 15 20 25 

time post-injection (weeks) 



FIGURE 7B 



wo 99^5564 PCT/US99/08921 

9 / 59 




FIGUKE 8 



wo 99/55564 PCT/US99/08921 

10 / 59 




FIGURE 9 



wo 99/55564 



11 / 59 



PCT/US99/08921 



25000 -I 



20000 • 



15000 - 



10000 - 



5000 





1 ■ 1 

p43C-AT p43rmsENC-AT 



FIGURE 10 



wo 99^5564 PCT/US99/08921 

12 / 59 




wo 99/55564 



13 / 59 



PCT/US99/08921 



2500 n 




FIGURE 12 



wo 99^5564 PCT/US99/08921 

14/59 




FIGURE 13 



wo 99/55564 



• 



15 / 59 



• 

PCT/US99/08921 



1200 1 




Days post IT injectioii 



FIGURE 14 



wo 99/55564 



16 / 59 



PCT/US99/08921 




FIGURE 15 



• 



PCT/US99/08921 



WO 99^5564 

17 / 59 

Molecule Name: C-AT 6565 bps DMA Circular 

Sequence Printed: 1-6565 (Full) Date Printed 16 Apr 1999 

Description: Ligation of pTR and aat 



1 
51 
101 
151 
201 
251 

3oa 

351 
401 
451 
501 
551 
601 
651 
701 
751 
801 
851 
901 
951 
1001 
1051 
1101 
1151 
1201 
1251 
1301 
1351 
1401 
1451 
1501 
1551 
1601 
1651 
1701 
1751 
1801 
1851 
1901 
1951 
2001 
2051 
2101 
2151 
2201 
2251 
2301 
2351 
2401 
2451 
2501 
2551 
2601 
2651 
2701 



gggggggggg 

cactgaggcc 
cggcctcagt 
actaggggtt 
aatggcccgc 
aatgaccftat 
aatgggtgga 
tatcatatgc 
cgcctggcat 
agtacatcta 
cagtacatca 
tctccacccc 
gggactttcc 
ggtaggcgtg 
ccgtcagatc 
gacaccggga 
ggctgcagga 
acctgggaca 
cctgctggca 
cccagggaga 
cacccaacct 
cctataccgc 
ccccagtgag 
gctgacactc 
gattccggag 
tcaaccagcc 
ctcagcgagg 
gttgtaccac 
ccaagaaaca 
gtggatttgg 
ttacatcttc 
ccgaggaaga 
atgatgaagc 
cagctggg^g 
tcctgcctga 
gatatcatca 
acatttaccc 
tgggtcaact 
ggggtcacag 
tgtgctgacc 
tagaggccat 
tttgtcttct 
aaaagtggtg 
tcccctccat 
ctggtaaccc 

gtcgaaggca 
ggcctggaat 
cattggcgaa 
tccacttcgc 
ctgcagccaa 
tctccggccg 
gacaatcggc 
gcccggttct 
caggacgagg 



ggggggggt:t 

gggcgaccaa 

gagcgagcga 

cctagatctg 

ctggctgacc 

gttcccatag 

gtatttacgg 

caagtacgcc 

tatgcccagt 

cgtattacftc 

atgggcgtgg 

attgacgtca 

aaaatgtcgt 

tacggtggga 

gcctggagac 

ccgatccagc 

attcgatatc 

gtgaLatcgac 

ggcctgtgct 

tgctgcccag 

tcaacaagat 

cagctggcac 

catcgctaca 

acgatgaaat 

gctcagatcc 

agacagccag 

gcctgaiagct 

tcagaagcct 

gatcaacgat 

tcaaggagct 

tttcuiaggca 

ggacttccac 

gtttaggcat 

ctgctgatga 

tgaggggaaa 

ccaagttcct 

aaactgtcca 

gggcatcact 

aggaggcacc 

atcgacgaga 

acccatgrt^ct 

taatgattga 

aatcccaccc 

ccctggcccc 

cccccccccc 

aaaaagcctc 

gtgtggtttt 

gtttccaccc 

ttcgaacacg 

atattaaggt 

tatgggatcg 

cttgggtgga 

tgctctgatg 

ttttgtcaag 

cagcgcggct 



ggccactccc 
aggtcgcccg 
gcgcgcagag 
aattcggtac 
gcccaacgac 
taacgccaat 
taaactgccc 
ccctattgac 
acatgacctt 
atcgctatta 
atagcgcpttt 
atgggagttt 
aacaactccg 
ggtctatata 
gccatccacg 
ctccggactc 
aagcttgggg 
aatgccgtct 
gcctggtccc 
aagacagata 
cacccccaac 
accagtccaa 
gcctttgcaa 
cctc^agggc 
atgaaggctt 
ctccagctga 
agtggataag 
tcactgtcaa 
tacgtggaga 
tgacagagac 
aatgggagag 
gtggaccagg 
gtttaacatc 
aatacctggg 
ctacagcacc 
ggaaaatgaa 
ttactggaac 
aaggtcttca 
cctgaagctc 
aagggactga 
atcccccccg 
acaaaatacc 
aaaaataact 
ctccctggat 
tgcaggggcc 
tccacccagg 
gcaagaggaa 
aatgtcgagc 
cagatgcagt 
gacgcgtgtg 
gccattgaac 
gaggctattc 
ccgccgtgtt 
accgacctgt 
atcgtggctg 



tctctgcgcg 
acgcccgggc 
agggagtggc 
ccgttacata 
ccccgcccat 
agggactttc 
acttggcagt 
gtcaatgacg 
atgggacttt 
ccatggtgat 
gactcacggg 
gttttggcac 
ccccattgac 
agcagagctc 
ctgttttgac 
tagaactagt 
attttcaggc 
tctgtctcgt 
tgtctccctg 
catcccacca 
ctggctgagt 
cagcaccaat 
tgctctccct 
ctgaatttca 
ccaggaactc 
ccaccggcaa 
tttttggagg 
cttcggggac 
agggtactca 
acagtttttg 
accctttgaa 
tgaccaccgt 
cagcactgta 
caatgccacc 
tggaaaatga 
gacagaaggt 
ctatgatctg 
gcaatggggc 
tccaaggccg 
agctgctggg 
aggtcaagtt 
aagtctcccc 
gcctctcgct 
gacattaaag 
ctcgagcagt 
cctggaatgt 
gcaaaaagcc 
aaccccgccc 
cggggcggcg 
gcctcgaaca 
aagatggatt 
ggctatgact 
ccggctgtca 
ccggtgccct 
gccacgacgg 



ctcgctcgct 
tttgcccggg 
caactccatc 
acttacggta 
tgacgtcaat 
cattgacgtc 
acatcaagtg 
gtaaatggcc 
cctacttggc 
gcggttttgg 
gatttccaag 
caaaatcaac 
gcaaatgggc ^ 
gtttagtgaa 
ctccatagaa 
ggatcccccg 
accaccactg 

ggggcatCCt 

gctgaggatc 
tgatcaggat 
tcgccttcag 
atcttcttct 
ggggaccaag 
acctcacgga 
ctccg^accc 
tggcctgttc 
atgttaaaaa 
accgaagagg 
agggaaaatt 
ctctggtgaa 
gtcaaggaca 
gaaggtgcct 
agaagctgtc 
gccatcttct 
actcacccac 
ctgccagctt 
aagagcgtcc 
tgacctctcc 
tgcataaggc 
gccatgtttt 
caacaaaccc 
tcttcatggg 
cctcaacccc 
aagggttgag 
grtggttttgc 
ttccacccaa 
tctccaccca 
agcgtcttgt 
cggtcccagg 
ccgagcgacc 
gcacgcaggt 
gggcacaaca 
gcgcaggggc 
gaatgaactg 
gcgttccttg 
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2751 
2801 
2851 
2901 
2951 
3001 
3051 
3101 
3151 
3201 
3251 
33ai 
3351 
3401 
3451 
3501 
3551 
3601 
3651 
3701 
3751 
3801 
3851 
3901 
3951 
4001 
4051 
4101 
4151 
4201 
4251 
4301 
4351 
4401 
4451 
4501 
4551 
4601 
4651 
4701 
4751 
4801 
4851 
4901 
4951 
5001 
5051 
5101 
5151 
5201 
5251 
5301 
5351 
5401 
5451 
5501 
5551 
5601 
5651 
5701 



cgcagctgtg 
tgggcgaagt 
gagaaagtiat 
tccggctacc 
cacgtactcg 
gagcatcagg 
catgcccgac 
cgaacatcat: 
cggctgggtg 
cattgctgaa 
acggtatcgc 
gacgagtcct 
gactgtgcct 
cttccttgac 
gaggaaattg 
tggggtgggg 

atgctgggga 
ctctgcgcgc 
cgggcgacct 
gggagtggcc 
tcggccaacg 
tcctcgctca 
atcagctcac 
acgcaggaaa 
aaaaaggccg 
gcatcacaaa 
tataeiagat:a 
gttccgaccc 
aagcgtggcg 
aggtiCGfttcg 
gaccgctgcg 
acacgactta 
cgaggtatgt 
ggctacacta 
taccttcgga 
ctggtagcgg 
aaaggatctc 
gtggaacgaa 
ggatcttcac 
taaagtatat 
tgaggcacct 
gactccccigt: 
cccagtrgctg 
atcagcaata 
caactttatc 
gtaagtagtt 
aggcatcgtg 
gttcccaacg 
gcggttagct 
agtgttatca 
tgccatccgt 
ttctgagaat 
acgggataat 
gaaaacgtitic 
tccagtticga 
tactttcacc 
caaaaaaggg 
ccttttcaat 
atacatattt 
catttccccg 
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ctcgacgttg tcactgaagc 
gccggggcag gatctcctgt 
ccatcatggc tgatgcaatg 
tgcccattcg accaccaagc 
gatggaagcc ggtcttgtcg 
ggctcgcgcc agccgaactg 
ggcgaggacc tcgtcgtgac 
ggtggaaaat ggccgctttt 
tggcggaccg ctatcaggac 
gagcttggcg gcgaatgggc 
cgctcccgat ccgcagcgca 
tctgagggga tccgtcgact 
tctagttgcc agccatctgt 
cctggaaggt gccactccca 
catcgcattg tctgagtagg 
caggacagca agggggagga 
gagatc^agg aacccctagt 
tcgctcgctc actgaggccg 
ttggtcgccc ggcctcagtg 
aacccccccc cccccccccc 
cgcggggaga ggcggtttgc 
ctgactcgct gcgctcggtc 
tcaaaggcgg taatacggtt 
gaacatgtga gcaaaaggcc 
cgttgctggc gtttttccat 
aatcgacgct caagtcagag 
ccaggcgttt ccccctggaa 
tgccgcttac cggatacctg 
ctttctcaat gctcacgctg 
ctccaagctg ggctgtgtgc 
ccttatccgg taactatcgt 
tcgccactgg cagcagccac 
aggcggtgct acagagrtitct 
gaaggacagt atttggtatc 
aaaagagttg gtagctcttg 
tggtttitititt: gtttgcaagc 
aagaagatcc tttgatcttt 
aactcacgtt: aagggatttt 
ctagatcctt ttaaattiaaa 
atgagtiaaac ttggtctgac 
atctcagcga tctgtctatt 
cgtgtagata actacgatac 
caatgatacc gcgagaccca 
aaccagccag ccggaagcfgc 
cgcctrccatc cagtctatta 
cgccagtcaa tagtttgcgc 
gtgtcacgct: cgtcgtttigg 
atcaaggcga gttacatgat 
ccttcggtcc tccgatcgtt 
ctcatggtta tggcagcacc 
aagatgcttt: tctgtgactg 
agtgtatgcg gcgaccgagt 
accgcgccac atiagcagaac 
ttcggggcga aaactctcaa 
tgtaacccac tcgtgcaccc 
agcgttcctg ggtgagcaaa 
aataagggcg acacggaaat 
attancgaag cattcatcag 
gaatgtattc agaaaaataa 
aaaagngcca cctgacgtct 
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gggaagggac 
catctcaccc 
cggcggccgc 
gaaacatcgc 
atcaggatga 
ttcgccaggc 
ccatggcgat 
ctggattcat 
atagcgttgg 
tgaccgcttc 
tcgccttcta 
agagctcgct 
tgtttgcccc 
ctgtcctttc 
tgtcattcta 
ttgggaagac 
gatggagttg 
cccgggcaaa 
agcgagcgag 
tgcagccctg 
gtattgggcg 
gttcggctgc 
atccacagaa 
agcaaaaggc 
aggctccgcc 
^tggcgaaiac 
gctccctcgt 
tccgcctttc 
taggtatctc 
acgaaccccc 
cttgagtcca 
t ggt aacagg 
tgaagtggtg 
tgcgctctgc 
atccggcaaa 
agcagatcac 
tctacggggt 
ggtcatgaga 
aatgaagttt 
agttaccaat 
tcgtccatcc 
gggagggctt 
cgctcaccgg 
cgagcgcaga 
attgttgccg 
aacgrtgttg 
tatggcttca 
cccccatgtt 
gtcagaagta 
gcataattct 
gtgagtactc 
tgctcttgcc 
tctaaaagtg 
ggaccttacc 
aactgacctt 
aacaggaagg 
gttgaatact: 
ggttactgtc 
acaaacaggg 
aagaaaccat: 



tggctgctat 
tgctcctgcc 
atacgcttga 
atcgagcgag 
tctggacgaa 
C caaggcgcg 
gcctgcttgc 
cgactgtggc 
ctacccgtga 
ctcgtgcttt 
tcgccttctt 
gatcagcctc 
tcccccgtgc 
ctaat^aaaLat 
ttictgggggg 
aatiagcaggc 
gccactccct 
gcccgggcgt 
cgcgcagaga 
cattraaCgaa 
ctcttccgct 
ggcgagcggt 
ticaggggate 
caggaaccgt 
cccctgacga 
ccgacaggac 
gcgctctcct 
tcccttcggg 
agttcggtgt: 
cgttcagccc 
acccggtaag 
attiagcagag 
gcctzaactac 
tgaagccagt 
Cciaaccaccg 
gcgcagaaaa 
ctgacgctca 
ttzaticaa^aa 
taaatcaatc 
gcttaatcag 
atagttgcct 
accatctggc 
ctccagattt 
agtggtcctg 
ggaagccaga 
ccatcgctac 
ttcagctccg 
gtgcaaaaaa 
agttggccgc 
cttactgtca 
aaccaagtca 
cggcgtcaat 
ctcatcattg 
gctgttgaga 
cagcatcttt 
caaaacgccg 
catacccttc 
ccacgagcgg 
gttccgcgca 
tattatcatg 
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5751 acactaacct ataaaaatag gcgtatcacg aggccctttc gtctcgcgcg 

5801 tttcggtgat gacggtgaaa acctctgaca catgcagctc ccggagacgg 

5851 tcacagcttg tctgtaagcg gatgccggga gcagacaagc ccgtcagggc 

5901 gcgtcagcgg gtgttggcgg gtgtcggggc tggcttaact atgcggcatc 

5951 agagcagatt: gtactgagag tgcaccatat gcggtgtgaa ataccgcaca 

6001 gatgcgtaag gagaaaatac cgcatcagga aattgtaaac gttaatattt 

6051 tgttaaaatt cgcgttaaat ttttgttaaa tcagctcatt ttttaaccaa 

6101 caggccgaaa tcggcaaaat cccttataaai tcaaaagaac agaccgagat: 

6151 agggttgagt gttgttccag tttggaacaa gagcccacta ttaaagaacg 

6201 tggactccaa cgticaaaggg cgaaaaaccg tctatcaggg cgatggccca 

6251 ctacgtgaac caticacccca atcaagtttt ttggggtcga ggtgccgtaa 

6301 agcact aaa t cggaacccta aagggagccc ccgatttaga gcttgacggg 

^351 gaaagccggc gaacgrggcg agaaaggaag ggaagaaagc gaaaggagcg 

6401 ggcgccaggg cgceggcaag tgtagcggtc acgctgcgcg taaccaccac 

6451 acccgccgcg cttaatgcgc cgctiacaggg cgcgtcgcgc cattcgccat: 

6501 tcaggctacg Cciactgt^gg gaagggcgat cggegcgggc ctcttcgcta 

6551 ttacgccagg ctgca 
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Description: 



(Full) 



Ligation of AAT and elf 



'AJS99/D8921 



7405 bps DNA circular 
Date Printed 16 Apr 1999 



1 
51 
101 
151 
201 
251 
301 

35a 

401 
451 
501 
551 
601 
651 
701 
751 
801 
851 
901 
951 
1001 
1051 
1101 
1151 
1201 
1251 
1301 
1351 
1401 
1451 
1501 
1551 
1601 
1651 
1701 
1751 
1801 
1851 
1901 
1951 
2001 
2051 
2101 
2151 
2201 
2251 
2301 
2351 
2401 
2451 
2501 
2551 
2601 
2651 
2701 



gggggggggg 

cactgaggcc 
cggcctcagt 
actaggggtt 
ggtagaggga 
ccccccccaa 
ctcgcccctg 
cgtagaaccc 
gtcatcactg 
tgggcagagc 
cggcaattga 
gtgatgtcgt 
tatataagtg 
cgccagaaca 
ttacgggtta 
gcagtacgtg 
gttcgaggcc 
gcctggcctg 
cgcctgtctc 
gacctgctgc 
caagatctgc 
ggcccgtgcg 
ggccaccgag 
gtgcctggcc 
ggcccggtcg 
ctgctgcagg 
ggtgagtcac 
ttcatgtgac 
tctcgagctt 
gcgatggagt 
ttggcacttg 
cttggttcat 
tttcaggtgt 
attcgatatc 
gtgaatcgac 
ggcctgtgct 
tgctgcccag 
tcaacaagat 
cagctggcac 
catcgctaca 
acgatgaaat 
gctcagatcc 
agacagccag 
gcctgaagct 
tcagaagcct 
gatcaacgat 
tcaaggagct 
tttaaaggca 
ggacttccac 
gtttaggcat 
ctgctgatga 
tgaggggaaa 
ccaagttcct 
aaactgtcca 
gggcatcact 



ggggggggtt 

gggcgaccaa 

gagcgagcga 

cctagatctg 

agattctgca 

cccgccccga 

ccttggggaa 

agagatcgct 

aggtcfgagaa 

gcacatcgcc 

accggtgcct 

gtactggctc 

cagtagtcgc 

caggtaagtg 

tggcccttgc 

attcttgatc 

ttgcgcttaa 

ggcgctgggg 

gctgctttcg 

gacgcttttt 

acactggtat 

tcccagcgca 

aatcggacgg 

tcgcgccgcc 

gcaccagttg 

gagctcaaaa 

ccacacaaag 

tccacG^agrt 

ttggagtacg 

ttccccacac 

atgtaattct 

tctcaagcct 

cgtgaaaatc 

aagcttgggg 

aatgccgtct 

gcctggtccc 

aagacagata 

cacccccaac 

accagtccaa 

gcctttgcaa 

cctggagggc 

atgaaggctt 

ctccagctga 

agtggataag 

tcactgtcaa 

tacgtggaga 

tgacagagac 

aatgggagag 

gtggaccagg 

gtttaacatc 

aatacctggg 

ctacagcacc 

grgaaaatgaa 

ttactggaac 

aaggtcttca 



ggccactccc 

aggtcgcccg 

gcgcgcagag 

aattcggtac 

cgtcccttcc 

ccggagctga 

tcccagrggac 

gcgttcccgc 

gagcatgcgt 

cacagtcccc 

agagaaggtg 

cgcctttttc 

cgtgaacgtt 

ccgtgtgtgg 

gtgccttgaa 

ccgagcttcg 

ggagcccctt 

ccgccgcgtg 

ataagtctct 

ttctggcaag 

ttcggttttt 

catgttcggc 

gggtagtctc 

gtgtatcgcc 

cgtgagcgga 

tggaggacgc 

gaaaagggcc 

accgggcgcc 

tcgtctttag 

tgagtgggtg 

ccttggaatt 

cagacagtgg 

tagaactagt 

attttcaggc 

tctgtctcgt 

tgtctccctg 

catcccacca 

ctggctgagt 

cagcaccaat 

tgctctccct 

ctgaatttca 

ccaggaactc 

ccaccggcaa 

tttttggagg 

cttcggggac 

agggtactca 

acagtttttg 

accctttgaa 

tgaccaccgt 

cagcactgta 

caatgccacc 

tggaaaatga 

gacagaaggt 

ctatgatctg 

gcaatggggc 



tctctgcgcg 

aqgcccgggc 

agggagtggc 

cttggagcta 

aggcggcctc 

gagtaattca 

cgtcgttaaa 

cccctcaccc 

gaggctccgrg 

gagaagttgg 

gcgcggggta 

ccgagggtgg 

ctttttcgca 

ttcccgcggg 

ttacttccac 

ggttggaagt 

cgcctcgtgc 

cgaatctggt 

agccatttaa 

atagtcttgt 

ggggccgcgg 

gaggcggggc 

aagctggccg 

ccgccctggg 

aagatggccg 

ggcgctcggg 

tttccgtcct 

gtccaggcac 

gttgggggga 

gagactgaag 

tgcccttttt 

ttcaaagttt 

ggatcccccg 

accaccactg 

ggggcatcct 

gctgaggatc 

tgatcaggat 

tcgccttcag 

atcttcttct 

ggggaccaag 

acctcacgga 

ctccgtaccc 

tggcctgttc 

atgttaaaaa 

accgaagagg 

agggaaaatt 

ctctggtgaa 

gtcaaggaca 

gaaggtgcct 

agaagctgtc 

gccatcttct 

actcacccac 

ctgccagctt 

aagagcgtcc 

tgacctctcc 



ctcgctcgct 

tttgcccggg 

caactccatc 

agccagcaat 

cccgt caeca 

tacaa£iagga 

ctcccactiaa 

gcccgctctc 

tgcccgtcag 

ggggaggggt 

aactgggaiaa 

gggagaaccg 

acgggtttgc 

cctggcctct 

gcccctggct 

gggtgggaga 

ttgagttgag 

ggcaccttcg 

aatttttgat 

aaatgcgggc 

gcggcgacgg 

ctgcgagcgc 

gcctgctctg 

cggcaiaggct 

cttcccggcc 

agagcgggog 

cagccgtogc 

ctcgattagt 

ggggttttat 

ttaggccagc 

gagtttggat 

ttttcttcca 

ggctgcagga 

acctgggaca 

cctgctggca 

cccagggaga 

cacccaacct 

cctataccgc 

ccccagtgag 

gctgacactc 

gattccggag 

tcaaccagcc 

ctcagcgagg 

gttgtaccac 

ccaagaaaca 

gtggatttgg 

ttacatcttc 

ccgaggaaga 

atgatgaagc 

cagctgggtg 

tcctgcctga 

gatatcatca 

acatttaccc 

tgggtcaact 

ggggtcacag 
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aggaggcacc cc^~jiagctc tccaaggccg t:gcat:acig§t: tS^^getgacc 
atcgacgaga aagggactga agctgctiggg gccatgttitit: tagaggccat 
acccatgt:ct: accccccccg aggticaagtt: caacaaaccc tittgtctbct 
taatgattga acaaaatacc aagtcticccc tcttcatggg aaaagtggrtg 
aatcccaccc aaaaataact: gcct:ct:cgct: cctcaacccc tcccctccat: 
ccctggcccc ctccctggat gacaCtaaag aagggttgag ctggtaaccc 
cccccccccc tgcaggggcc ctcgagcagt gtggttttgc aagaggaagc 
aaaaagcctc tccacccagg cctggaatgt ttccacccaa gftcgaaggca 
gtgtggtttt gcaagaggaa gcaaaaagcc tctccaccca ggcctggaat 
gtttccaccc auitgtcgagc aaccccgccc agcgtcttgt cattggcgaa 
Ctcgaacacg cagatgcagt cggggcggcg cggtcccagg tccacttcgc 
atactaaggt: gacgcgtgtg gccticgaaca ccgagcgacc ctgcagccaa 
tatgggatcg gccattgaac aagatggatt gcacgcaggt tctccggccg 
cttgggtgga gaggctattc ggctatgact: gggcacaaca gacaatcggc 
tgctctgatg ccgccgtigtit: ccggctgtca gcgcaggggc gcccggttct 
ttlitg^caag accgacctgt ccggtgccct gaatigaactg caggacgagg 
cagcgcggct: atcgtggctg gccacgacgg gcgticcctcg cgcagcugtg 
ctcgacgttg tcactgaagc gggaagggac trggctgctiat: tgggcgaagl: 
gccggggcag gatctcctgt cat:ctcacct: tgctcctgcc gagaaagtat 
ccatcatggc tgatgcaatg cggcggctgc atacgct:tga tccggctacc 
tgcccatticg accaccaagc gaaacatcgc atcgagcgag cacgtactcg 
gatggaagcc ggtcttgtcg atcaggatga tctggacgaa gagcatcagg 
ggctcgcgcc agccgaact:g ttcgccaggc tcaaggcgcg catgcccgac 
ggcgaggatc tcgtcgtgac ccatiggcgat gcctgcttgc cgaataCcat: 
ggtggaaaat ggccgctttt ctggattcat cgactgtggc cggctgggtg 
tggcggaccg ctatcaggac atagcgfttgg ctacccgtga tattgctgaa 
gagcttggcg gcgaatgggc tgaccgcttc ctcgtgcttt acggtatcgc 
cgctcccgat tcgcagcgca tcgccttcta tcgccttctt gacgagttct 
tctgagggga tccgrtcgact agagctcgct gatcagcctc gactgtgcct 
tctagttgcc agccatictrgt: tgtttgcccc tccccccytigc cttccttgac 
cctggaaggt: gccactccca ctgtcctttc ctaataaaat gaggaaat^g 
catcgcattg tctgag^agg tgtcattcta ttctgggggg tggggtgggg 
caggacagca agggggagga ttigggaagac aatagcaggc atgctgggga 
gagat:ct:agg aacccceag^ gat:ggagt:t:g gccactccct: ctctgcgcgc 
tcgct:cgct:c actigaggccg cccgggcaaa gcccgggcgt: cgggcgacct: 
ttggt:cgccc ggcctcagtig agcgagcgag cgcgcagaga gggagt:ggcc 
aacccccccc cccccccccc tigcagccctg cae^aatgaa tcggccaacg 
cgcggggaga ggcggtttgc gt:aetgggcg ctct:t:ccgct tcctcgctica 
ctgactcgct gcgctcggtc gft;t:cggctgc ggcgagcggt atcagctcac 
tcaaaggcgg taatacggtt: aticcacagaa tcaggggata acgcaggaaa 
gaacatgtga gcaaaaggcc agcaaaiaggc caggaaccgt aaaaaggccg 
cgttgctggc gtttttccat aggctccgcc cccctgacga gcatcacaaa 
aatcgacgct caagt:cagag gl:ggcgaaac ccgacaggac tataaagata 
ccaggcgttt ccccctggaa gctccctcgt gcgctctcct gttccgaccc 
tgccgcttac cggatacctg tccgcctttc tcccttcggg aagcgtggcg 
ctttctcaat gctcacgctg taggtatctc agttcgfgtgt aggtcgttcg 
ctccaagctg ggctgtgtgc acgaaccccc cgttcagccc gaccgctgcg 
ccttatccgg taactatcgt cttgagtcca acccggtaag acacgactta 
tcgccactgg cagcagccac tggtaacagg attagcagag cgaggtatgt 
aggcggtgct acagagttct tgaagtggtg gcctaactac ggctacacta 
gaaggacagt atttggtatc tgcgctctgc tgaagccagt taccttcgga 
aaeutgagttig gt:agct:ct:t:g aticcggcaaa caaaccaccg ctiggtagcgg 
tggttttttt gt:t:tgcaagc agcagattac gcgcagaaaa aaaggacctc 
aagaagatcc tttgatcttt tctacggggt ctgacgctca gtggaacgaa 
aactcacgtit aagggatzttt: ggticatgaga ttatcaaaaa ggaticttcac 
ctagatcctt ttaaatitaaa aatigaagttt taaatcaatc taaagtat^at. 
atgagtaaac ttggtctigac agtieaccaat gcttaatcag tgaggcacct 
atctcagcga tctigtctiatt. tcgttcatcc atagttgcct gactccccgt 
cgt:gt:agata act:acgatac gggagggctt accaCctggc cccagtgctg 
caatgatiacc gcgagaccca cgcticaccgg cticcagattt: a^cagcaata 
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aaccagccag ccggaagggc cgagcgcaga agtggtcctg caactttatc 
cgcctcca^c cagt:ct:at:t:a attgttgccg ggaagc^aga gtaag^agtt 
cgccagttaa tagtttgcgc aacgttgttg ccattgctac aggcatcgtg 
gtgtcacgct cgtcgtttgg tatggcttca ttcagctccg gttccceuicg 
atcaaggcga gttacatgat cccccatgtt gtgcaaaaaa gcggttagct 
ccttcggtcc tccgatcgtt gtcagaagta agttggccgc agtgttatca 
ctcatggtta tggcagcact gcataattct cttactgtca tgccatccgt 
aagatgcttt tctgtgactg gtgagtactc aaccaagtica ttctgagaat 
agtgtatgcg gcgaccgagt tgctcttgcc cggcgticaat: acgggataat 
accgcgccac atagcagaac tttaaaagtg ctcatcattg gaaaacgttc 
ttcggggcga aaacHctcaa ggatrcttiacc gct:gt:t:gaga tccagttcga 
tgtaacccac tcgtgcaccc aactgatctt: cagcatcttt tactttcacc 
agcgtttctg ggtgagcaaa aacaggaagg caaaatgccg caaaaaaggg 
aataagggcg acacggaaat gttgaatact catactcttc ctttttcaat 
attattgaag catttatcag ggttattgtc ticatgagcgg atacatattt 
gaatgtiattt agaaaaataa acaaataggg gttccgcgca catttccccg 
aaaagtigcca cctgacgtct aagaaaccat tattaticatig acat:taacct 
ataaaa^tag gcgtatcacg aggccctttc gtctcgcgcg tttcggtgat 
gacggtgaaa acctictgaca catgcagctc ccggagacgg tcacagcti^g 
tctgtaagcg gatgccggga gcagacaagc ccgticagggc gcgtcagcgg 
gtgttggcgg gt:gt:cggggc tggcttaact atgcggcatc agagcagatt 
gtactgagag t:gcaccat:at: gcggtgtgaa ataccgcaca gatgcgtaag 
gagaaaat:ac cgcatzcagga aatrtgtaaac gttaatattt tgttaaaatt 
cgcgttaaat tt:t:t:gttaaa tcagctcatt tttitaaccaa taggccgaaa 
tcggcaaaat ccct;t:at:aaa tcaaaagaat agaccgagat: agggtmgagt: 
gttgttccag tttggaacaa gagtccacta tt:aaagaacg tggactccaa 
cgtcaaaggg cgaaaaaccg tctatcaggg cgatggccca ctacgtgaac 
catcacccta accaagttitt: ttggggtcga gg^gccg^aa agcactiaaat: 
cggaacccta aagggagccc ccgat:t:t:aga gctitgacggg gaaagccggc 
gaacgt:ggcg agaaaggaag ggaagaaagc gaaaggagcg ggcgctiaggg 
cgctggcaag t:gt:agcggtc acgctigcgcg Caaccaccac acccgccgcg 
cttaatgcgc cgctacaggg cgcgticgcgc catitcgccat: tcaggctacg 
caact:gt:tgg gaagggcgat: cggtigcgggc ctct^cgctia titiacgccagg 
ctgca 
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Description: 
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7054 bps DMA Circular 
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1 
51 
101 
151 
201 
251 
301 
35a 
401 
451 
501 
551 
601 
651 
701 
751 
801 
851 
901 
951 
1001 
1051 
1101 
1151 
1201 
1251 
1301 
1351 
1401 
1451 
1501 
1551 
1601 
1651 
1701 
1751 
1801 
1851 
1901 
1951 
2001 
2051 
2101 
2151 
2201 
2251 
2301 
2351 
2401 
2451 
2501 
2551 
2601 
2651 
2701 



gggggggggg 

cactgaggcc 

cggcctcagt 

actaggggtt 

ggtagaggga 

ccccccccaa 

ctcgcccctg 

cgtagaaccc 

gtcatcactg 

tgggcagagc 

cggcaattga 

gtgatgtcgt 

tatataagtg 

cgccagaaca 

gcccgtgcgt 

gccaccgaga 

tgcctggcct 

gcccggtcgg 

tgctgcaggg 

gtgagtcacc 

tcatgtgact 

ctcgagcttt 

cgatggagtt 

tggcacttga 

ttggttcatt 

ttcaggtgtc 

ttcgatatca 

tgaatcgaca 

gcctgtgctg 

gctgcccaga 

caacaagatc 

agctggcaca 

atcgctacag 

cgatgaaatc 

ctcagatcca 

gacagccagc 

cctgaagcta 

cagaagcctt 

atccuicgatt 

caaggagctt 

ttaaaggcaa 

gacttccacg 

tttaggcatg 

tgctgatgaa 

gaggggaaac 

caagttcctg 

aactgtccat 

ggcatcacta 

ggaggcaccc 

tcgacgagaa 

cccatgtcta 

aatgattgaa 

atcccaccca 

cctggccccc 

ccccccccct 



ggggggggtt 

gggcgaccaa 
gagcgagcga 
cctagatictg 
agattctgca 
cccgccccga 
ccttggggaa 
agagatcgct 

aggtggagaa 

gcacatcgcc 
accggtgcct 
gtactggctc 
cagtagtcgc 
caggtaagtg 
cccagcgcac 
atcggacggg 
cgcgccgccg 
caccagttgc 
agctcaaaat 
cacacaaagg 
ccacggagta 
tggagtacgt 
tccccacact 
tgtaattctc 
ctcaagcctc 
gtgaaaatct 
agcttgggga 
atgccgtctt 
cctggtccct 
agacagatac 
acccccaacc 
ccagtccaac 
cctttgcaat 
ctggagggcc 
tgaaggcttc 
tccagctgac 
gtggataagt 
cactgtcaac 
acgtggagaa 
gacagagaca 
atgggagaga 
tggaccaggt 
tttaacatcc 
atacctgggc 
tacagcacct 
gaaaatgaag 
tactggaacc 
aggtcttcag 
ctgaagctct 
agggactgaa 
tcccccccga 
caaaatacca 
aaaataactg 
tccctggatg 
gcaggggccc 



ggccactccc 
aggtcgcccg 
gcgcgcagag 
aattcggtac 
cgtcccttcc 
ccggagctga 
tcccagggac 
gcgttcccgc 
gagcatgcgrt 
cacagtcccc 
agagaaggtg 
cgcctttttc 
cgtgaacgtt 
ccgtgtgtgg 
atgttcggcg 
ggtagtctca 
tgtatcgccc 
gtgagcggaa 
ggaggacgcg 
aaaagggcct 
ccgggcgccg 
cgtctttagg 
gagtgggtgg 
cttggaattt 
agacagtggt 
agaactagtg 
ttttcaggca 
ctgtctcgtg 
gtctccctgg 
atcccaccat 
tggctgagtt 
agcaccaata 
gctctccctg 
tgaatttcaa 
caggaactcc 
caccggcaat 
ttttggagga 
ttcggggaca 
gggtactcaa 
cagtttttgc 
ccctttgaag 
gaccaccgtg 
agcactgtaa 
aatgccaccg 
ggaaaatgaa 
acagaaggtc 
tatgatctga 
caatggggct 
ccaaggccgt 
gctgctgggg 
ggtcaagttc 
agtctcccct 
cctctcgctc 
acattaaaga 
tcgagcagtg 



tctctgcgcg 
acgcccgggc 
agggagtggc 
cttggagcta 
aggcggcctc 
gagtaattca 
cgtcgttaaa 
cccctcaccc 



gaggctccgg 
gagaagttgg 
gcgcggggta 
ccgagggtgg 
ctttttcgca 
ttcccgcggg 
aggcggggcc 
agctggccgg 
cgccctgggc 
agatggccgc 
gcgctcggga 
ttccgtcctc 
tccaggcacc 
ttggggggag 
agactgaagt 
gccctttttg 
tcaaagtttt 
gatcccccgg 
ccaccactga 
gggcatcctc 
ctgaggatcc 
gatcaggatc 
cgccttcagc 
tcttcttctc 
gggaccaagg 
cctcacggag 
tccgtaccct 
ggcctgttcc 
tgttaaaaag 
ccgaagaggc 
gggaaaattg 
tctggtgaat 
tcaaggacac 
aaggtgccta 
gaagctgtcc 
ccatcttctt 
ctcacccacg 
tgccagctta 
agagcgtcct 
gacctctccg 
gcataaggct 
ccatgttttt 
aacaaaccct 
cttcatggga 
ctcaacccct 



ctcgctcgct 
tttgcccggg 
caactccatc 
agccagcaat 
cccgtcacca 
tacaaaagga 
ctcccactaa 
gcccgctctc 
tgcccgtcag 
ggggaggggt 
aactgggaaa 
gggagaaccg 
acgggtttgc 
cggcgacggg 
tgcgagcgcg 
cctgctctgg 
ggcaaggctg 
ttcccggccc 
gagcgggcgg 
agccgtcgct 
tcgattagtt 
gggttttatg 
taggccagct 
agtttggatc 
tttcttccat 
gctgcaggaa 
cctgggacag 
ctgctggcag 
ccagggagat 
acccaacctt 
ctataccgcc 
cccagtgagc 
ctgacactca 
attccggagg 
caaccagcca 
tcagcgaggg 
ttgtaccact 
caagacuicag 
tggatttggt 
tacatcttct 
cgaggaagag 
tgatgaagcg 
agctgggtgc 
cctgcctgat 
atatcatcac 
catttaccca 
gggtcaactg 
gggtcacaga 
gtgctgacca 
agaggccata 
ttgtcttctt 
aaagtggtga 
cccctccatc 



agggttgagc tggtaacccc 
tggtcttgca agaggaagca 
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2751 acuiagcctct: ccacccaggc ctggaatgtt tccacccaag ecgaaggcag 

2801 tgtggttttg caagaggaag caaaaagcct ctccacccag gcctggaatg 

2851 tttccaccca atgtcgagca accccgccca gcgtcttgtc a^tggcgaat 

2901 tcgaacacgc agatgcagtc ggggcggcgc ggtcccaggt ccacttcgca 

2951 tattaaggtg acgcgtgtigg cctcgaacac cgagcgaccc tgcagccaat 

3001 atgggatcgg ccattgaaca agatggattg cacgcaggtt ctccggccgc 

3051 ttgggtggag aggctattcg gctatgactg ggcacaacag acaatcggct 

3101 gctctgatgc cgccgtgttc cggctgtcag cgcaggggcg cccggttctt 

3151 tttgtcaaga ccgacctgtc cggtgccctg aatigaactgc aggacgaggc 

3201 agcgcggcta tcgtggctgg ccacgacggg cgttccttgc gcagctgtgc 

3251 tcgacgttgt cactgaagcg ggaagggact ggct:gct:att gggcgaagtg 

3301 ccggggcagg atctcctgtc atcticacctt: gctcctgccg agaaagtatc 

3351 catcatggct gatgcaatigc ggcggctgca tacgcttgat ccggctacct 

3401 gcccattcga ccaccaagcg aaacatcgca tcgagcgagc acgtactcgg 

3451 atggaagccg gtcttgtcga Ccaggatgat ct:ggacgaag agcatcaggg 

3501 gctcgcgcca gccgaactgt tcgccaggct caaggcgcgc atgcccgacg 

3551 gcgaggatct cgtcgtgacc catggcgatg cctgcttgcc gaatiatcatg 

3601 gtggaaaatg gccgcttttc tggattcatc gactgtggcc ggctgggtgt 

3651 ggcggaccgc tatcaggaca tagcgttggc tacccgtgat atCgctigaag 

3701 agcttggcgg cgaatgggct gaccgcttcc tcgtgcttta cggt:atcgcc 

3751 gctcccgatt cgcagcgcat cgccttctat: cgccttcttg acgagttctt 

3801 ctgaggggat ccg^cgactia gagctcgctg at:cagcctcg actgtgcctt 

3851 ctagntgcca gccatctgtt gtttgcccct cccccgtgcc ttccttgacc 

3901 ct:ggaaggt:g ccactcccac tgtcctctcc taataaaatg aggaaattgc 

3951 atcgcattgt ctgagtaggt gtcattctat tctggggggt ggggtggggc 

4001 aggacagcaa gggggaggat tgggaagaca atagcaggca tgctggggag 

4051 agatictagga acccctagHg atggagttgg ccactccctc tctgcgcgct 

4101 cgctcgctca ctgaggccgc ccgggcaaag cccgggcgtc gggcgacctt 

4151 tggtcgcccg gcctcagtga gcgagcgagc gcgcagagag ggagtggcca 

4201 accccccccc ccccccccct: gcagccctgc at:t;aat:gaat cggccaacgc 

4251 gcggggagag gcggtttgcg tattgggcgc tcttccgctt cctcgctcac 

4301 tgactcgctg cgctcggtcg ttcggctgcg gcgagcggca t:cagctcact: 

4351 caaaggcggt aatiacggrtta rccacagaat caggggataa cgcaggaaag 

4401 aacatgt:gag caaaiaggcca gcaaaaggcc aggaaccgta aaaaggccgc 

4451 gttgctggcg t^^^^ccat:a ggctccgccc ccctgacgag catcacaaaa 

4501 aticgacgctc aagt:cagagg tggcgaaacc cgacaggacC atiaaagatac 

4551 caggcgtttc cccctiggaag ctccctcgtg cgctctcctg ttccgaccct 

4601 gccgcttacc ggacacctigt: ccgcctttct cccttcggga agcgtggcgc 

4651 tttctcaatg ctcacgctgt aggtatctca gttcggtgta ggtcgttcgc 

4701 tccaagctgg gctgtgtgca cgaacccccc gttcagcccg accgctgcgc 

4751 cttatccggt aactatcgtc ttgagtccaa cccggtaaga cacgacttat 

4801 cgccactggc agcagccact: ggtiaacagga titagcagagc gaggtatgta 

4851 ggcggtgcta cagagttctt gaagtggtgg cctaactacg gctacactag 

4901 aaggacagta tttggtatct gcgctctgct gaagccagtit: accttcggaa 

4951 aaagagttgg tagctcttga tccggcaaac aaaccaccgc tggtagcggt 

5001 ggtttttttg tittgcaagca gcagattacg cgcagaaaaa aaggatctca 

5051 agaagaticct ttgatctttt ctacggggtc tgacgctcag tggaacgaaa 

5101 actcacgtitia agggattttg gticatgagat t:at:caaaaag gatcttcacc 

5151 tagatccttt taaattaaaa atgaagtttt aaatcaaticti aaagtatata 

5201 tgagcaaact tggtctgaca gttaccaatg cttaatcagt gaggcaccta 

5251 tctcagcgat ctgtctattt cgttcatcca tagttgcctg actccccgtc 

5301 gtgtagataa ctacgatacg ggagggctta ccatctggcc ccagtgctigc 

5351 aatgataccg cgagacccac gctcaccggc tccagattta tcagcaataa 

5401 accagccagc cggaagggcc gagcgcagaa gtggtcctgc aactttatcc 

5451 gcctccatcc agtctattaa ttgttgccgg gaagctagag taagtagttc 

5501 gccagttaat agtttgcgca acgttgttgc cattgctaca ggcatcgtgg 

5551 tgtcacgctc gtcgtttggt atggcttcat tcagctccgg ttcccaacga 

5601 tcaaggcgag ttacatgatc ccccatgttg tzgcaaaaaag cggttagctc 

5651 cttcggtcct ccgatcgttg tcagaagtaa gttggccgca gtgttatcac 

5701 ncatggttat ggcagcactg cacaattctc ttactgtcat gccatccgta 
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5751 agatgctttt ctgtgactgg tgagtactca accaagtcat tictgagaata 

5801 gtgtatgcgg cgaccgagtt gctcttgccc ggcgtcaata cgggataata 

5851 ccgcgccaca tagcagaact: ttaaaagtgc tcatcattgg aaaacgttct 

5901 tcggggcgaa aactctcaag gatcttaccg ctgttgagat ccagttcgat: 

5951 gtaacccact cgt:gcaccca actgatcttc agcatctttt actttcacca 

6001 gcgtttctgg gtgagcaaaa acaggaaggc aaaatgccgc aaaaaaggga 

6051 ataagggcga cacggaaatg ttgaatactc atac^cttcc tctttcaatia 

6101 ctattgaagc att:t:atcagg gttattgtct catgagcgga tacatatttg 

6151 aatigtatttia gaaaaataaa caaatagggg ttccgcgcac attitccccga 

6201 aaiagtigccac ctgacgtcta agaaaccatt attatcatga cattaaccta 

6251 taaaaatagg cgtatcacga ggccctttcg tctcgcgcgt ttcggtgatg 

6301 acggrtgaaaa cctctgacac atgcagctcc cggagacggt: cacagcttgt 

6351 ctgtaagcgg atgccgggag cagacaagcc cgtcagggcg cgtcagcggg 

6401 tgttggcggg tgtcggggct ggcttaacta tgcggcatca gagcagattg 

6451 tactgagagt gcaccatatg cggtgtgaaa taccgcacag atgcgHaagg 

6501 agaaaatacc gcaticaggaia attgtaaacg ttaatatttt gttaaaattc 

6551 gcgttaaatt tttgttaaat cagctcattt: tttaaccaat aggccgaaat 

6601 cggcaaaatc cctitiataaat caaaagaata gaccgagatza g gyt tgagtg 

6651 ttgttccagt tt:ggaacaag agt:ccactat tiaaagaiacgt: ggactccaac 

6701 gtcaaagggc gaaaaaccgt: cta^cagggc gatggcccac tacgtgaacc 

6751 at:caccct:aa tcaagttttt tggggtcgag gtgccgtaaa gcactaaatc 

6801 ggaaccctaa agggagcccc cgatt:tagag cttgacgggg aaagccggcg 

6851 aacgtggcga gaaaggaagg gaagaaagcg aaaggagcgg gcgctagggc 

6901 gctggcaag^ gtagcggtca cgctgcgcgt aaccaccaca cccgccgcgc 

6951 ttaatgcgcc gctacagggc gcgtcgcgcc attcgccatt caggctacgc 

7001 aactgttggg aagggcgatc ggtgcgggcc tcttcgctat tacgccaggc 

7051 tgca 
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Molecule Name: p43C-AT 
Sequence Printed: 1--5932 (Full) 
Description: Ligation of TR and aat 



5932 bps DNA Circular 
Date Printed 16 Apr 1999 



1 
51 
101 
151 
201 
251 
301 

3sn 

401 
451 
501 
551 
601 
651 
701 
751 
801 
851 
901 
951 
1001 
1051 
1101 
1151 
1201 
1251 
1301 
1351 
1401 
1451 
1501 
1551 
1601 
1651 
1701 
1751 
1801 
1851 
1901 
1951 
2001 
2051 
2101 
2151 
2201 
2251 
2301 
2351 
2401 
2451 
2501 
2551 
2601 
2651 
2701 



gggggggggg gggggggttg gccactccct ctctgcgcgc tcgctcgctc 

actgaggccg ggcgaccaaa ggtcgcccga cgcccgggct ttgcccgggc 
ggcctcagtg agcgagcgag cgcgcagaga gggagtggcc aactccatca 
ctaggggttc ctagatcttc aatattggcc attagccata ttattcattg 
gttatatagc ataaatcaat attggctatt ggccattgca tacgttgtat 
ctatatcata atatgtacat ttatattggc tcatgtccaa tatgaccgcc 
atgttggcat tgattattga ctagttatta atagtaatca attacggggt 
cattagttca tagcccatat atggagttcc gcgttacata acttacggta 
aatggcccgc ctggctgacc gcccaacgac ccccgcccat tgacgtcaat 
aatgacgtat gttcccatag taacgccaat agggactttc cattgacgtc 
aatgggtgga gtatttacgg taaactgccc acttggcagt acatcaagtg 
tatcatatgc caagtccgcc ccctattgac gtcaatgacg g^taaatggcc 
cgcctggcat tatgcccagt acatgacctt acgggacttt cctacttggc 
agtacatcta cgtattagtc atcgctatta ccatggtgat gcggttttgg 
cagtacacca atgggcgtgg atagcggttt gactcacggg gatttccaag 
tctccacccc attgacgtca atgggagttt gttttggcac caaaatcaac 
gggactttcc aaaatgtcgrt aataaccccg ccccgttgac gcaaatgggc 
ggtaggcgtg tacggtggga ggtctatata agcagagctc gtttagtgaa 
ccgtcagatc actagaagct ttattgcggt agtttatcac agttaaattg 
ctaacgcagt cagtgcttct gacacaacag tctcgaactt aagctgcaga 
agttggtcgt gaggcactgg gcaggtaagt atcaaggtta caagacaggt 
ttaaggagac caatagaaac tgggcttgtc gagacagaga agactcttgc 
gtttctgata ggcacctatt ggtcttactg acatccactt tgcctttctc 
tccacaggtg tccactccca gttcaattac agctcttaag gctagagtac 
ttaatacgac tcactatagg ctagaactag tggatccccc gggctgcagg 
aattcgatat caagcttggg gattttcagg caccaccact gacctgggac 
agtgaatcga caatgccgtc ttctgtctcg tggggcatcc tcctgctggc 
aggcctgtgc tgcctggtcc ctgtctccct ggctgaggat ccccagggag 
atgctgccca gaagacagat acatcccacc atgatcagga tcacccaacc 
ttcaacaaga tcacccccaa cctggctgag ttcgccttca gcctataccg 
ccagctggca caccagtcca acagcaccaa tatcttcttc tccccagtga 
gcatcgctac agcctttgca atgctctccc tggggaccaa ggctgacact 
cacgatgaaa tcctggaggg cctgaatttc aacctcacgg agattccgga 
ggctcagatc catgaaggct tccaggaact cctccgtacc ctcaaccagc 
cagacagcca gctccagctg accaccggca atggcctgtt cctcagcgag 
ggcctgaagc tagtggataa gtttttggag gatgttaaaa agttgtacca 
ctcagaagcc ttcactcftca acttcgggga caccgaagag gccaagaaac 
agatcaacga ttacgtggag aagggtactc aagggaaaat tgtggatttg 
gtcaaggagc ttgacagaga cacagttttt gctctggtga attacatctt 
ctttaaaggc aaatgggaga gaccctttga agtcaaggac accgaggaag 
aggacttcca cgtggaccag gtgaccaccg tgaaggtgcc tatgatgaag 
cgtttaggca tgtttaacat ccagcactgt aagaagctgt ccagctgggt 
gctgctgatg aaatacctgg gcaatgccac cgccatcttc ttcctgcctg 
atgaggggaa actacagcac ctggaaaatg aactcaccca cgatatcatc 
accaagttcc tggaaaatga agacagaagg tctgccagct tacatttacc 
caaactgtcc attactggaa cctatgatct gaagagcgtc ctgggtcaac 
tgggcatcac taaggtcttc agcaatgggg ctgacctctc cggggtcaca 
gaggaggcac ccctgaagct ctccaaggcc gtgcataagg ctgtgctgac 
catcgacgag aaagggactg aagctgctgg ggccatgttt ttagaggcca 
tacccatgtc tatccccccc gaggtcaagt tcaacaaacc ctttgtcttc 
ttaatgattg aacaaaatac caagtctccc ctcttcatgg gaaaagtggt 
gaatcccacc caaaaataac tgcctctcgc tcctcaaccc ctcccctcca 
tccctggccc cctccctgga tgacattaaa gaagggttga gctggtaacc 
cccccccccc ctgcaggggc cctcgacccg ggcggccgct tcgagcagac 
atgataagat acattgatga gtttggacaa accacaacta gaatgcagtg 
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2751 

280X 

2851 

2901 

2951 

3001 

3051 

3101 

3151 

3201 

3251 

3301 

3351 

3401 

3451 

3501 

3551 

3601 

3651 

3701 

3751 

3801 

3851 

3901 

3951 

4001 

4051 

4101 

4151 

4201 

4251 

4301 

4351 

4401 

4451 

4501 

4551 

4601 

4651 

4701 

4751 

4801 

4851 

4901 

4951 

5001 

5051 

5101 

5151 

5201 

5251 

5301 

5351 

5401 

5451 

5501 

5551 

5601 

5651 

5701 



aaaaaaacgc 
ccattataag 
atgtttcagg 
cctctiacaaa 
gagttggcca 
ggcaaagccc 
agcgagcgcg 
gcctggcgta 
gcgtiagcctg 
gcgcggcggg 
gccctagcgc 
cgccggcttt 
gatttagtgc 
ggttcacgta 
gttggagtcc 
cactcaaccc 
atttcggcct 
gaatitttaac 
ccttacgcat 
caatctgctc 
cccgctgacg 
acaagctgtig 
catcaccgaa 
taggttaatg 
tcggggaaat 
caaatatgta 
tatitgaaaaa 
tccctttttt 
tggtgaaagt: 
atcgaactgg 
agaacgt:tt:t: 
ta^tatcccg 
tatticticaga 
tacggatggc 
gtgataacac 
gagctaaccg 
tcgttgggaa 
ccacgatgcc 
gaactactta 
ggataaagtit 
ttattgctga 
gcagcactgg 
gacggggagt 
taggt:gcct:c 
tatatacttt 
ggtgaagatc 
tttcgttcca 
tgagatcctt 
accgctacca 
ttccgaaggt 
ctagtgtagc 
tacatacctc 
ataagtcgtg 
gcgcagcggt: 
gcgaacgacc 
gcgccacgcc 
agggtcggaa 
gtatctttat 
ttttgtgatg 
gcggcctttt 



tttatttgtg 
ctgcaacaaa 
tccaggggga 
^9^99t:aaaa 
ctccctctct 
gggcgtcggg 
cagagaggga 
acagcgaaga 
aatggcgaat 
tgtggtggtt 
ccgctccttt 
ccccgtcaag 
tttacggcac 
gtgggccatc 
acgttcttta 
tatctcggtc 
attggttaaa 
aaaat:att:aa 
ctgtgcggta 
tgatgccgca 
cgccctgacg 
accgtctccg 
acgcgcgaga 
tcatgataat: 
gtgcgcggaa 
tccgctcatg 
ggaagagtiat: 
gcggcatttt 
aaaagat:gct: 
atcticaacag 
ccaatgatga 
tattgacgcc 
atgacttggt 
at:gacagt:aa 
tgcggccaac 
cttttttgca 
ccggagctga 
tgtagcaatg 
ctctagcttc 
gcaggaccac 
tiaaatctgga 
ggccagatgg 
caggcaacta 
actgactaag 
agattgattt 
ctttttgata 
ctgagcgtca 
tttttctgcg 
gcggtggttt: 
aacnggcttc 
cgtagttagg 
gctctgccaa 
tctitiaccggg 
cgggctgaac 
cacaccgaac 
Ccccgaaggg 
caggagagcg 
agtcctgtcg 
ctcgccaggg 
cacggttcct 



30 / 59 
aaat:t:t:gt:ga 
caagt:taaca 
gatgtgggag 
tcgataagga 
gcgcgctcgc 
cgacctttgg 
gtggccaacc 
ggcccgcacc 
ggcgcgacgc 
acgcgcagcg 
cgctttcttc 
ctctaaatcg 
cticgacccca 
gccctgatag 
atagt:ggact 
tattcttttg 
aaatgagctg 
cgtttiacaat 
tttcacaccg 
tagt:t:aagcc 
ggcttgtctg 
ggagctgcat 
cgaaagggcc 
aatggtttct 
cccctatttg 
agacaataac 
gagt:at:tcaa 
gccttcctgt 
gaagaticagt: 
cgrgtaagatc 
gcacttttaa 
gggcaagagc 
tgagtactca 
gagaattatg 
ttacttctga 
caacatrgggg 
atgaagccat 
gcaacaacgt: 
ccggcaacaa 
ttctgcgctc 
gccggtgagc 
taagccctcc 
tggatgaacg 
catt^ggtaac 
aaaactitcat: 
atctcatgac 
gaccccgtag 
cgtaatctgc 
gtttgccgga 
agcagagcgc 
ccaccacttc 
tcctgttacc 
ttggactcaa 
ggggggttcg 
tgagatacct 
agaaaggcgg 
cacgagggag 
ggtttcgcca 
gggcggagcc 
ggccttttgc 



tgctattgct 
acaacaattg 
gttttttaaa 
tctaggaacc 
tcgctcactg 
tcgcccggcc 
cccccccccc 
gatcgccctt 
gccctgtagc 
tgaccgctac 
ccttcctttc 
ggggctccct 
aaaaacttga 
acggtttttc 
cttgttccaa 
atittataagg 
atttaacaaa 
t^cctgatigc 
catatggtgc 
agccccgaca 
ctcccggcat 
gtgtcagagg 
tcgtgatacg 
tagacgtcag 
tttatttttc 
cctgataaat 
catttccgtg 
ttttgctcac 
tgggtgcacg 
cttgagagtt: 
agt:t:ct:gct:a 
aactcggtcg 
ccagticacag 
cagtgctgcc 
caacgaticgg 
gatcatgtaa 
accaaacgac 
t:gcgcaaact 
ttiaacagact: 
ggcccttccg 
gtgggtctcg 
cgtatcgtag 
aaatagacag 
tgtcagacca 
ttttaattta 
caaaatccct: 
aaaagatcaa 
tgctcgcaaa 
tcaagagcta 
agataccaaa 
aagaactctg 
agtggctrgct: 
gacgatagtt 
Cgcacacagc 
acagcgtgag 
acaggrtatcc 
cttccagggg 
cctctgactt 
t.at:ggaaaaa 
tggccttttg 
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ttatttgtaa 
cattcatttt 
gcaagtiaaaa 
cct:aGrt:gatg 
aggccgcccg 
tcagtgagcg 
cccccctgca 
cccaacagtt: 
ggcgcattaa 
acttgccagc 
tcgccacgtt 
ttagggttcc 
ttagggtgat 
gccctttgac 
act:ggaacaa 
gattttgccg 
aatttaacgc 
ggtattttct 
actrcticagta 
cccgccaaca 
ccgcttacag 
ttttcaccgt 
cctattttta 
gtggcacttt 
tiaaatiacatt 
gct:t:caataa 
tcgcccttat 
ccagaaacgc 
agtgggttac 
ttcgccccga 
tgtggcgcgg 
ccgcatacac 
aaaagcat:ct: 
atiaaccatga 
aggaccgaag 
ctcgccttga 
gagcgtgaca 
at:taact:ggc 
ggatggaggc 
gctggctggt 
cggtatcatt 
ttratictacac 
at:cgct:gaga 
agtttactca 
aaaggatcta 
taacgcgagt 
aggatcttct 
caaaaaaacc 
ccaactcttt 
tactgtqctt 
tagcaccgcc 
gccag^ggcg 
accggataag 
ccagcttgga 
cactgagaaa 
ggtaagcggc 
gaaacgcctg 
gagcgtcgat 
cgccagcaac 
ctcacatgtt 
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5751 ctttcctgcg ttatcccctg attctgtgga taaccgt:att: accgcctttg 
5801 agtigagctga taccgctcgc cgcagccgaa cgaccgagcg cagcgagtca 
5851 gtgagcgagg aagcggaaga gcgcccaatia cgcaaaccgc ctictccccgc 
5901 gcgttggccg attcattaat gcagggctgc ag 
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Molecule Name: p43C-AT-IN 
Sequence Printed: 1-7492 (Full) 
Description: Ligation of p 



p43-C into IN 



7492 bps DNA Circular 
Date Printed 16 Apr 1999 



1 
51 
101 
151 
201 
251 
301 
351 
401 
451 
501 
551 
601 
651 
701 
751 
801 
851 
901 
951 
1001 
1051 
1101 
1151 
1201 
1251 
1301 
1351 
1401 
1451 
1501 
1551 
1601 
1651 
1701 
1751 
1801 
1851 
1901 
1951 
2001 
2051 
2101 
2151 
2201 
2251 
2301 
2351 
2401 
2451 
2501 
2551 
2601 
2651 
2701 



aattccgcat tgcagagata attgtattta agtgcctagc tcgatacaat 
aaacgccatt tgaccattca ccacattggt gtgcacctcc actagctgcc 
ttgactgcct ggccccccca tctctgtctt gcaggacaat gccgtcttct 
gtctcgtggg gcatcctcct gctggcaggc ctgtgctgcc tggtccctgt 
ctccctggct gaggatcccc agggagatgc tgcccagaag acagatacat 
cccaccatga tcaggatcac ccaaccttca acaagatcac ccccaacctg 
gctgagttcg ccttcagcct ataccgccag ctggcacacc agtccaacag 
caccaatatc ttcttctccc cagtgagcat cgctacagcc tttgcaatgc 
tctccctggg gaccaaggct gacactcacg atgaaatcct ggagggcctg 
aatttcaacc tcacggagat tccggaggct cagatccatg aaggcttcca 
ggaactcctc cgtaccctca accagccaga cagccagctc cagctgacca 
ccggcaatgg cctgttcctc agcgagggcc tgaagctagt ggataagttt 
ttggaggatg ttaaaaagtt gtaccactca gaagccttca ctgtcaactt 
cggggacacc gaagaggcca agaaacagat caacgattac gtggagaagg 
gtactcaagg gaaaattgtg gatttggtca aggagcttga cagagacaca 
gtttttgctc tggtgaatta catcttcttt aaaggtaagg ttgctcaacc 
agcctgagct gtttcccata gaaacaagca aaaatatttc tcaaaccatc 
agttcttgaa ctctccttgg caatgcatta tgggccatag caatgctttt 
cagcgtggat tcttcagttt tctacacaca aacactaaaa tgttttccat 
cattgagtaa tttgaggaaa taatagatta aactgtcaaa actactgacg 
ctctgcagaa cttttcagag cctttaatgt ccttgtgtat actgtatatg 
tagaatatat auitgcttaga actatagaac aaattgtaat acactgcata 
aagggatagt ttcatggaac atactttaca cgactctagt gtcccagaat 
cagtatcagt tttgcaatct gaaagacctg ggttcaaatc ctgcctctaa 
cacaattagc ttttgacaaa aacaatgcat tctacctctt tgaggtgcta 
atttctcatc ttagcatgga caaaatacca ttcttgctgt caggtttttt 
taggattaaa caaatgacaa agactgtggg gatggtgtgt ggcatacagc 
aggtgatgga ctcttctgta tctcaggctg ccttcctgcc cctgaggggt 
taaaatgcca gggtcctggg ggccccaggg cattctaagc cagctcccac 
tgtcccagga aaacagcata ggggagggga ggftgggaggc aaggccaggg 
gctgcttcct ccactctgag gctcccttgc tcttgaggca aaggagggca 
gtggaggcaa gccaggctgc acftcagcaca gctaaagtcc tggctctgct 
gtggccttag tgggggccca ggtccctctc cagccccagt ctcctccttc 
tgtccaatga gaaagctggg atcaggggtc cctgaggccc ctgtccactc 
tgcatgcctc gatggtgaag ctctgttggt atggcagagg ggaggctgct 
caggcatctg catttcccct gccaatctag aggatgagga aagctctcag 
gaatagtaag cagaatgttt gccctggatg aataactgag ctgccaatta 
acaaggggca gggagcctta gacagaaggt accaaatatg cctgatgctc 
caacatttta tttgtaatat ccaagacacc ctcaaataaa catatgattc 
caataaaaat gcacagccac gatggcatct cttagcctga catcgccacg 
atgtagaaat tctgcatctt cctctagttt tgaattatcc ccacacaatc 
tttttcggca gcttggatgg tcagtttcag caccttttac agatgatgaa 
gctgagcctc gagggatgtg tgtcgtcaag ggggctcagg gcttctcagg 
gaggggactc atggtttctt attctgctac actcttccaa accttcactc 
acccctggtg atgcccacct tcccctctct ccaggcaaat gggagagacc 
ctttgaagtc aaggacaccg aggaagagga cttccacgtg gaccagcrtga 
ccaccgtgaa ggtgcctatg atgaagcgtt taggcatgtt taacatccag 
cactgtaaga agctgtccag ctgggtgctg ctgatgaaat acctgggcaa 
tgccaccgcc atcttcttcc tgcctgatga ggggaaacta cagcacctgg 
aaaatgaact cacccacgat atcatcacca agttcctgga aaatgaagac 
agaaggtctg ccagcttaca tttacccaaa ctgtccatta ctggaaccta 
tgatctgaag agcgtcctgg gtcaactggg catcactaag gtcttcagca 
atggggctga cctctccggg gtcacagagg aggcacccct gaagctctcc 
aaggccgtgc ataaggctgt gctgaccatc gacgagaaag ggactgaagc 
tgctggggcc atgtttttag aggccatacc catgtctatc ccccccgagg 
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tcaagttcaa caaacccttt gtcttcttaa tgatrtgaaca aaataccaag 
tctcccctct tcatgggaaa agtggtgaat cccacccaaa aataaccgcc 
tctcgctcct caacccctcc cctccatccc tggccccctc cctggatgac 
attaaagaag ggttgagctg gtaacccccc ccccccctgc aggccctcga 
gacgcgtggc atgcaagctt ggtaccgagc tcggatccac tagt:aacggc 
cgccagtgtg ctggaattca cgcgtggtac ctctagagtc gacccgggcg 
gccgcttcga gcagacatga taagatacat tgatgagttt ggacaaacca 
caactagaat gcagtgaaaa aaatgcttta tttgtgaaat ttgtgatgct 
attgctttat ttigtaaccat: tataagctgc aataaacaag ttaacaacaa 
caattgcatt cattttatgt ttcaggttca gggggagatg tgggaggttt 
tttaaagcaa gtaaaacctc tiacaaatgtg gtaaaaticga taaggatcta 
ggaaccccta gtgatggagt tggccactcc ctctctgcgc gctcgctcgc 
tcactgaggc cgcccgggca aagcccgggc gtcgggcgac ctttggtcgc 
ccggcctcag tgagcgagcg agcgcgcaga gagggagtgg ccaactgcag 
ctgcattaat gaatcggcca acgcgcgggg agaggcggtt tgcgrtattgg 
gcgctcttcc gcttcctcgc tcactgactc gctgcgctcg gtcgrttcggc 
tgcggcgagc ggtatcagct cactcaaagg cgrgtaatacg gttatccaca 
gaatcagggg ataacgcagg aaagaacatig tgagcaaaag gccagcaaaa 
ggccaggaac cgtaaaaagg ccgcgttgct ggcgtttttc cataggctcc 
gcccccctga cgagcaHcac aaaaatcgac gctcaagt:ca gaggtiggcga 
aacccgacag gactataaag ataccaggcg tttccccctg gciagctccct 
cgtgcgctct cctgttccga ccctgccgct taccggatac ctgtccgcct 
ttctcccttc gggaagcgtg gcgctttctc aatigctcacg ctgtaggtat 
ctcagttcgg tgtaggtcgt tcgctccaag ctgggctgtg tgcacgaacc 
ccccgttcag cccgaccgct gcgccttatc cggtaactat cgtcttgagrt 
ccaacccggt aagacacgac ttatcgccac tggcagcagc cactggtaac 
aggattagca gagcgaggta tgtaggcggt gctacagagt tcttgaagtg 
gtggcctaac tacggctaca ctagaaggac agtatttggt atctgcgctc 
tgctgaagcc agttaccttc ggaaaaagag ttggtagctc titgatccggc 
aaacaaacca ccgctggtag cggtggtttt tttgrtttgca agcagcagat: 
tacgcgcaga aaaaaaggat: ctcaagetaga t:cct:t:tgat:c tt:t:tct:acgg 
ggtctgacgc t:cagt:ggaac gaaaacccac gt:t:aagggat: tttggtcatg 
agattatcaa aaaggatictit: cacctagaCc cttttaaatt aaaaat:gaag 
ttttaaatca atctaaagtia tatiatgagtia aacttggtct gacacfttacc 
aatgcttaat cagtgaggca cctatctcag cgatctgtct atttcgttca 
tccatagttg cctgactccc cgtcgtgtag atiaactacga tacgggaggg 
cttaccatct ggccccagtg ctgcaatgat accgcgagac ccacgctcac 
cggctccaga tttatcagca ataaaccagc cagccggaag ggccgagcgc 
agaagtggtc ctgcaacttt atccgcctcc atccagtcta ctaattgttg 
ccgggaagct agagt:aagt:a gttcgccagt taatagtttg cgcaacgttg 
ttgccattgc tacaggcatc gtggtgtcac gctcgtcgtt: tggtatggct 
tcattcagct ccggttccca acgaticaagg cgagttiacat gatcccccat: 
gttgtgcaaa aaagcggtita gctccttcgg tcctccgatc gt:t:gt:cagaa 
gtaagttggc cgcagtgt:t:a tcactcatgg ttatggcagc actgcataat: 
tctcttactg tcatgccatc cgtaagatgc ttttctgtga ctggtgagta 
ctcaaccaag tcattctgag aatagtgtat gcggcgaccg agttgctctt 
gcccggcgtc aatacgggat aataccgcgc cacatagcag aactttiaaaa 
gtgctcatca ttggaaaacg ttcttcgggg cgaaaactct caaggatctt 
accgctgttg agatccagtt cgatgtaacc cactccftgca cccaactgat 
cttcagcatc ttttactttc accagcgttt ctgggtgagc aaaaacagga . 
aggcaaaatg ccgcaaaaaa gggaataagg gcgacacgga aatgttgaat 
actcatactc ttcctttttc aatattattg aagcatttat cagggttatt 
gtctcatgag cggatacata tttgaatgta tttagaaaaa taaacaaata 
ggggttccgc gcacatttcc ccgaaaagtg ccacctgacg tctaagaaac 
cattattatc atigacattaa cccataaaaa caggcgt:at:c acgaggccct: 
ttcgtctcgc gcgtttcggt gatgacggtg aaaacctctg acacatgcag 
ctcccggaga cggtcacagc Ctgtctgtaa gcggatgccg ggagcagaca 
agcccgtcag ggcgcgtcag cgggtgttgg cgggtgtcgg ggctggctta 
actatgcggc atcagagcag attgtactga gagtgcacca tatgcggtgt: 
gaaacaccgc acagacgcgt aaggagaaaa taccgcatca ggaaattgta 
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5751 aacgttaata ttttgttaaa attcgcgtta aatttttgtt aaatcagctc 

5801 attttttaac caacaggccg aaatcggcaa aatcccttat aaaticaaaag 

5851 aatagaccga gatagggttg agtgttgttc cagtttggaa caagagtcca 

5901 ctattaaaga acgtggactc caacgtcaaa gggcgaaaaa ccgtctatca 

5951 gggcgatggc ccactacgtg aaccatcacc ctaatcaagt tttttggggt 

6001 cgaggtgccg taaagcacta aatcggaacc ctaaagggag cccccgattt 

6051 agagcttgac ggggaaagcc ggcgaacgtg gcgagaaagg aagggaagaa 

6101 agcgaaagga gcgggcgcta gggcgctggc aagtgtagcg gtcacgctgc 

6151 gcgtaaccac cacacccgcc gcgcttaatg cgccgctaca gggcgcgtcg 

6201 cgccattcgc cattcaggct acgcaactgt tgggaagggc gatcggtgcg 

6251 ggcctcttcg ctattacgcc agctgcagtt ggccactccc tctctgcgcg 

6301 ctcgctcgct cactgaggcc gggcgaccaa aggtcgcccg acgcccgggc 

6351 tttgcccggg cggcctcagt gagcgagcga gcgcgcagag agggagtiggc 

6401 caactccatc actaggggtt cctagatctt caatattggc cattagccat 

6451 attattcatt ggttatatag cataaatcaa tattggctat tggccatitgc 

6501 atacgttgta tctatatcat aatatgtaca tttatattgg ctcatgtcca 

6551 atatgaccgc catgttggca ttgattattg actagttatt aatagt:aatc 

6601 aattacgggg tcattagttc atagcccata tat:ggagt:t:c cgcgttacat 

6651 aacttacggt aaatggcccg cctggctgac cgcccaacga cccccgccca 

6701 ttgacgtcaa taatgacgtia tgttcccata gt:aacgccaa tagggacttt 

6751 ccattgacgt caatgggtgg agtatttacg gtaaactgcc cacttggcag 

6801 tacatcaagt gtatcatatg ccaagtccgc cccctattga cgtcaatgac 

6851 ggtaaatgrgc ccgcctggca ttatgcccag tacatgacct tacgggactt 

6901 tcctacttgg cagtacatct acgtattagt catcgctatt accatggtga 

6951 tgcggttttg gcagtacacc aatgggcgtg gatagcggtt tgactcacgg 

7001 ggatttccaa gtctccaccc cattgacgtc aatgggagt:t: tgttttggca 

7051 ccaaaatcaa cgggactttc caaaatigtcg taataacccc gccccgttga 

7101 cgcaaatggg cggtaggcgt gtacggtggg aggt:ct:at:at: aagcagagct 

7151 cgtttagtga accgtcagat cactagaagc tttattgcgg tagtttatica 

7201 cagttaaatt gctaacgcag tcagtgcttc Cgacacaaca gtctcgaact 

7251 taagctigcag aagttggtcg tgaggcactg ggcaggtaag tatcaaggtt 

7301 acaagacagg tttaaggaga ccaiatagaaa ctgggcttgt cgagacagag 

7351 aagactcttg cgtttctgat aggcacctat tggtcttact gacatccact 

7401 ttgcctttct ctccacaggt gtccactccc agttcaatta cagctictitaa 

7451 ggctiagagta cttaatacga ctcactatag gctagcctcg ag 
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Sequence Data 

P43CB-AT, 6714 bps DNA Circular 
Ligation of Fragment 2 into Fragment 2 
CB-AAT,cm5, dated 17 Nov 1998 
1-6714 bps (Full)r format Single Strand 
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1 gggggggggg gggggggttg 

51 actgaggccg ggcgaccaaa 

-101 ggcctcagtg agcgagcgag 

151 ctaggggttc ctagatcttc 

201 gttatatagc ataaatcaat 

251 ctatatcata atatgtacat 

301 atgttggcat tgattattga 

351 cattagttca tagcccatat 

401 aatggcccgc ctggctgacc 

451 aatgacgtat gttcccatag 

501 aatgggtgga gtatttacgg 

551 tatcatatgc caagtccgcc 

601 cgcctggcat tatgcccagt 

651 agtacatcta cgtattagtc 

701 acgttctgct tcactctccc 

751 gtatttattt attttttaat 

801 ggggggggcg cgcgccaggc 

851 gcgaggcgga gaggtgcggc 

901 gtttcctttt atggcgaggc 

951 gcgcgcggcg ggcgggagtc 

1001 ctccgccgcc gcctcgcgcc 

1051 tcccacaggt gagcgggcgg 

1101 cgcttggttt aatgacggct 

1151 tgaggggctc cgggagggcc 

1201 gcgtgcgtgt gtgtgtgcgt 

1251 ggcggctgtg agcgctgcgg 

1301 tgtgcgcgag gggagcgcgg 

1351 gctgcgaggg gaacaaaggc 

1401 gcagggggtg tgggcgcggc 

1451 ctccccgagt tgctgagcac 

1501 gggcgtggcg cggggctcgc 

1551 ggtgccgggc ggggcggggc 

1601 ggcgcggcgg cccccggagc 

1651 agccattgcc ttttatggta 

1701 gtcccaaatc tgtgcggagc 

1751 ctagcgggcg cggggcgaag 

1801 ggggagggcc ttcgtgcgtc 

1851 gcctcggggc tgtccgcggg 

1901 gggcggggtt cggcttctgg 

1951 aaccatgttc atgccttctt 

2001 ggttattgtg ctgtctcatc 

2051 gggattttca ggcaccacca 

2101 tcttctgtct cgtggggcat 

2151 ccctgtctcc ctggctgagg 

2201 atacatccca ccatgatcag 

2251 aacctggctg agttcgcctt 

2301 caacagcacc aatatcttct 

2351 caatgctctc cctggggacc 

2401 ggcctgaatt tcaacctcac 



gccactccct ctctgcgcgc tcgctcgctc 
ggtcgcccga cgcccgggct ttgcccgggc 
cgcgcagaga gggagtggcc aactccatca 
aatattggcc attagccata ttattcattg 
attggctatt ggccattgca tacgttgtat 
ttatattggc tcatgtccaa tatgaccgcc 
ctagttatta atagtaatca attacggggt 
atggagttcc gcgttacata acttacggta 
gcccaacgac ccccgcccat tgacgtcaat 
taacgccaat agggactttc cattgacgtc 
taaactgccc acttggcagt acatcaagtg 
ccctattgac gtcaatgacg gtaaatggcc 
acatgacctt acgggacttt cctacttggc 
atcgctatta ccatggtcga ggtgagcccc 
catctccccc ccctccccac ccccaatttt 
tattttgtgc agcgatgggg gcgggggggg 
ggggcggggc ggggcgaggg gcggggcggg 
ggcagccaat cagagcggcg cgctccgaaa 
ggcggcggcg gcggccctat aaaaagcgaa 
gctgcgacgc tgccttcgcc ccgtgccccg 
gcccgccccg gctctgactg accgcgttac 
gacggccctt ctcctccggg ctgtaattag 
tgtttctttt ctgtggctgc gtgaaagcct 
ctttgtgcgg gggggagcgg ctcggggggt 
ggggagcgcc gcgtgcggcc cgcgctgccc 
gcgcggcgcg gggctttgtg cgctccgcag 
ccgggggcgg tgccccgcgg tgcggggggg 
tgcgtgcggg gtgtgtgcgt gggggggtga 
ggtcgggctg taaccccccc ctgcaccccc 
ggcccggctt cgggtgcggg gctccgtacg 
cgtgccgggc ggggggtggc ggcaggtggg 
cgcctcgggc cggggagggc tcgggggagg 
gccggcggct gtcgaggcgc ggcgagccgc 
atcgtgcgag agggcgcagg gacttccttt 
cgaaatctgg gaggcgccgc cgcaccccct 
cggtgcggcg ccggcaggaa ggaaatgggc 
gccgcgccgc cgtccccttc tccctctcca 
gggacggctg ccttcggggg ggacggggca 
cgtgtgaccg gcggctctag agcctctgct 
ctttttccta cagctcctgg gcaacgtgct 
attttggcaa agaattcgat atcaagcttg 
ctgacctggg acagtgaatc gacaatgccg 
cctcctgcug gcaggcctgt gctgcctggt 
atccccaggg agatgctgcc cagaagacag 
gatcacccaa ccttcaacaa gatcaccccc 
cagcctatac cgccagctgg cacaccagtc 
tctccccagt gagcatcgct acagcctttg 
aaggctgaca ctcacgatga aatcctggag 
ggagattccg gaggctcaga tccatgaagg 
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cttccaggaa ctcctccgta ccctcaacca gccagacagc cagctccagc 
tgaccaccgg caatggcctg ttcctcagcg agggcctgaa gctagtggat 
aagtttttgg aggatgttaa aaagttgtac cactcagaag ccttcactgt 
caacttcggg gacaccgaag aggccaagaa acagatcaac gattacgtgg 
agaagggtac tcaagggaaa attgtggatt tggtcaagga gcttgacaga 
gacacagttt ttgctctggt gaattacatc ttctttaaag gcaaatggga 
gagacccttt gaagtcaagg acaccgagga agaggacttc cacgtggacc 
aggtgaccac cgtgaaggtg cctatgatga agcgtttagg catgtttaac 
atccagcact gtaagaagct gtccagctgg gtgctgctga tgaaatacct 
gggcaatgcc accgccatct tcttcctgcc tgatgagggg aaactacagc 
acctggaaaa tgaactcacc cacgatatca tcaccaagtt cctggaaaat 
gaagacagaa ggtctgccag cttacattta cccaaactgt ccattactgg 
aacctatgat ctgaagagcg tcctgggtca actgggcatc actaaggtct 
tcagcaatgg ggctgacctc tccggggtca cagaggaggc acccctgaag 
ctctccaagg ccgtgcataa ggctgtgctg accatcgacg agaaagggac 
tgaagctgct ggggccatgt ttttagaggc catacccatg tctatccccc 
ccgaggtcaa gttcaacaaa ccctttgtct tcttaatgat tgaacaaaat 
accaagtctc ccctcttcat gggaaaagtg gtgaatccca cccaaaaata 
actgcctctc gctcctcaac ccctcccctc catccctggc cccctccctg 
gatgacatta aagaagggtt gagctggtaa cccccccccc ccctgcaggg 
gccctcgacc cgggcggccg cttcgagcag acatgataag atacattgat 
gagtttggac aaaccacaac tagaatgcag tgaaaaaaat gctttatttg 
tgaaatttgt gatgctattg ctttatttgt aaccattata agctgcaata 
aacaagttaa caacaacaat tgcattcatt ttatgtttca ggttcagggg 
gagatgtggg aggtttttta aagcaagtaa aacctctaca aatgtggtaa 
aatcgataag gatctaggaa cccctagtga tggagttggc cactccctct 
ctgcgcgctc gctcgctcac tgaggccgcc cgggcaaagc ccgggcgtcg 
ggcgaccttt ggtcgcccgg cctcagtgag cgagcgagcg cgcagagagg 
gagtggccaa cccccccccc cccccccctg cagcctggcg taatagcgaa 
gaggcccgca ccgatcgccc ttcccaacag ttgcgtagcc tgaatggcga 
atggcgcgac gcgccctgta gcggcgcatt aagcgcggcg ggtgtggtgg 
ttacgcgcag cgtgaccgct acacttgcca gcgccctagc gcccgctcct 
ttcgctttct tcccttcctt tctcgccacg ttcgccggct ttccccgtca 
agctctaaat cgggggctcc ctttagggtt ccgatttagt gctttacggc 
acctcgaccc caaaaaactt gattagggtg atggttcacg tagtgggcca 
tcgccctgat agacggtttt tcgccctttg acgttggagt ccacgttctt 
taatagtgga ctcttgttcc aaactggaac aacactcaac cctatctcgg 
tctattcttt tgatttataa gggattttgc cgatttcggc ctattggtta 
aaaaatgagc tgatttaaca aaaatttaac gcgaatttta acaaaatatt 
aacgtttaca atttcctgat gcggtatttt ctccttacgc atctgtgcgg 
tatttcacac cgcatatggt gcactctcag tacaatctgc tctgatgccg 
catagttaag ccagccccga cacccgccaa cacccgctga cgcgccctga 
cgggcttgtc tgctcccggc atccgcttac agacaagctg tgaccgtctc 
cgggagctgc atgtgtcaga ggttttcacc gtcatcaccg aaacgcgcga 
gacgaaaggg cctcgtgata cgcctatttt tataggttaa tgtcatgata 
ataatggttt cttagacgtc aggtggcact tttcggggaa atgtgcgcgg 
aacccctatt tgtttatttt tctaaataca ttcaaatatg tatccgctca 
tgagacaata accctgataa atgcttcaat aatattgaaa aaggaagagt 
atgagtattc aacatttccg tgtcgccctt attccctttt ttgcggcatt 
ttgccttcct gtttttgctc acccagaaac gctggtgaaa gtaaaagatg 
ctgaagatca gttgggtgca cgagtgggtt acatcgaact ggatctcaac 
agcggtaaga tccttgagag ttttcgcccc gaagaacgtt ttccaatgat 
gagcactttt aaagttctgc tatgtggcgc ggtattatcc cgtattgacg 
ccgggcaaga gcaactcggt cgccgcatac actattctca gaatgacttg 
gttgagtact caccagrcac agaaaagcat cttacggatg gcatgacagt 
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aagagaatta tgcagtgctg ccataaccat gagtgataac actgcggcca 
acttacttct gacaacgatc ggaggaccga aggagctaac cgcttttttg 
cacaacatgg gggatcatgt aactcgcctt gatcgttggg aaccggagct 
gaatgaagcc ataccaaacg acgagcgtga caccacgatg cctgtagcaa 
tggcaacaac gttgcgcaaa ctattaactg gcgaactact tactctagct 
tcccggcaac aattaataga ctggatggag gcggataaag ttgcaggacc 
acttctgcgc tcggcccttc cggctggctg gtttattgct gataaatctg 
gagccggtga gcgtgggtct cgcggtatca ttgcagcact ggggccagat 
ggtaagccct cccgtatcgt agttatctac acgacgggga gtcaggcaac 
tatggatgaa cgaaatagac agatcgctga gataggtgcc tcactgatta 
agcattggta actgtcagac caagtttact catatatact ttagattgat 
ttaaaacttc atttttaatt taaaaggatc taggtgaaga tcctttttga 
taatctcatg accaaaatcc cttaacgtga gttttcgttc cactgagcgt 
cagaccccgt agaaaagatc aaaggatctt cttgagatcc tttttttctg 
cgcgtaatct gctgcttgca aacaaaaaaa ccaccgctac cagcggtggt 
ttgtttgccg gatcaagagc taccaactct ttttccgaag gtaactggct 
tcagcagagc gcagatacca aatactgtcc ttctagtgta gccgtagtta 
ggccaccact tcaagaactc tgtagcaccg cctacatacc tcgctctgct 
aatcctgtta ccagtggctg ctgccagtgg cgataagtcg tgtcttaccg 
ggttggactc aagacgatag ttaccggata aggcgcagcg gtcgggctga 
acggggggtt cgtgcacaca gcccagcttg gagcgaacga cctacaccga 
actgagatac ctacagcgtg agcattgaga aagcgccacg cttcccgaag 
ggagaaaggc ggacaggtat ccggtaagcg gcagggtcgg aacaggagag 
cgcacgaggg agcttccagg gggaaacgcc tggtatcttt atagtcctgt 
cgggtttcgc cacctctgac ttgagcgtcg atttttgtga tgctcgtcag 
gggggcggag cctatggaaa aacgccagca acgcggcctt tttacggttc 
ctggcctttt gctggccttt tgctcacatg ttctttcctg cgttatcccc 
tgattctgtg gataaccgta ttaccgcctt tgagtgagct gataccgctc 
gccgcagccg aacgaccgag cgcagcgagt cagtgagcga ggaagcggaa 
gagcgcccaa tacgcaaacc gcctctcccc gcgcgttggc cgattcatta 
atgcagggct gcag 
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Molecule Name: C-AT2 
Sequence Printed: 1-6981 (Pull) 
Description: Ligation of F 



Fragment 1 



6981 bps DNA Circular 
Date Printed 16 Apr 1999 
. and Fragment 2 



1 
51 
101 
151 
201 
251 
301 

as'i 

401 
451 
501 
551 
601 
651 
701 
751 
801 
851 
901 
951 
1001 
1051 
1101 
1151 
1201 
1251 
1301 
1351 
1401 
1451 
1501 
1551 
1601 
1651 
1701 
1751 
1801 
1851 
1901 
1951 
2001 
2051 
2101 
2151 
2201 
2251 
2301 
2351 
2401 
2451 
2501 
2551 
2601 
2651 
2701 



ctagaactag tggatccccc gggctgcagg aattcgatat caagcctggg 
gattttcagg caccaccact gacctgggac agtgaatcga caatgccgtc 
ttctgtctcg tggggcatcc tcctgctggc aggcctgtgc tgcctggtcc 
ctgtctccct ggctgaggat ccccagggag atgctgccca gaagacagat 
acatcccacc atgatcagga tcacccaacc ttcaacaaga tcacccccaa 
cctggctgag ttcgccttca gcctataccg ccagctggca caccagtcca 
acagcaccaa tatcttcttc tccccagtga gcatcgctac agcctttgca 
atgctctccc tggggaccaa ggctgacact cacgatgaaa tcctggaggg 
cctgaatttc aacctcacgg agattccgga ggctcagatc catgaaggct 
tccaggaact cctccg^acc ctcaaccagc cagacagcca gctccagctg 
accaccggca atggcctgtt cctcagcgag ggcctgaagc tagtggataa 
gtttttggag gatgttaaaa agttgtacca ctcagaagcc ttcactgtca 
acttcgggga caccgaagag gccaagaaac agatcaacga ttacgtggag 
aagggtactc aagggaaaat tgtggatttg gtcaaggagc ttgacagaga 
cacagttttt gctctggtga attacatctt ctttaaaggc aaatgggaga 
gaccctttga agtcaaggac accgaggaag aggacttcca cgtggaccag 
gtgaccaccg tgaaggtgcc tatgatgaag cgtttaggca tgtttaacat 
ccagcactgt aagaagctgt ccagctgggt gctgctgatg aaatacctgg 
gcaatgccac cgccatcttc ttcctgcctg atgaggggaa actacagcac 
ctggaaaatg aactcaccca cgatatcatc accaagttcc tggaaaatga 
agacagaagg tctgccagct tacatttacc caaactg^cc attaceggaa 
cctatgatct gaagagcgtic ctgggtcaac tgggcatcac taaggtcttc 
agcaatgggg ctgacctctc cggggtcaca gaggaggcac ccctgaagct 
ctccaaggcc gtgcataagg ctgtgctgac catcgacgag aaagggactg 
aagctgctgg ggccatgttt ttagaggcca tacccatgtc tatccccccc 
gaggtcaagt tcaacaaacc ctttgtcttc ttaatgattg aacaaaatac 
caagtctccc ctcttcatgg gaaaagtggt gaatcccacc caaaaataac 
tgcctctcgc tcctcaaccc ctcccctcca tccctggccc cctccctgga 
tgacattaaa gaagggttga gctggtaacc cccccccccc ctgcaggggc 
cctcgaggcc gcggggatcc agacatgata agatacattg atgagtttgg 
acaaaccaca actagaatgc agtgaaaaaa atgctttatt tgtgaaattt 
gtgatgctat tgctttiattt gtaaccatta taagctgcaa taaacciagtt 
aacaacaaca attgcattca ttttatgttt caggttcagg gggagg t gtg 
ggaggttttt tagtcgacct cgagcagtgt ggttttgcaa gaggaagcaa 
aaagcctctc cacccaggcc tggaatgt:tt ccacccaagt cgaaggcagt 
gtggttttgc aagaggaagc aaaaagcctc tccacccagg cctggaatgt 
ttccacccaa tgtcgagcaa ccccgcccag cgtcttgtca ttggcgaatt 
cgaacacgca gatgcagtcg gggcggcgcg gtcccaggtc cacttcgcat 
attaaggtga cgcgtgtggc ctcgaacacc gagcgaccct gcagccaata 
tgggatcggc cattgaacaa gatggattgc acgcaggttc tccggccgct 
tgggtggaga ggctattcgg ctatgactgg gcacaacaga caatcggctg 
ctctgatgcc gccgtgttcc ggctgtcagc gcaggggcgc ccggttcttt 
ttgtcaagac cgacctgtcc ggtgccctga atgaactgca ggacgaggca 
gcgcggctat cgtggctggc cacgacgggc gttccttgcg cagctgtgct 
cgacgttgtc actgaagcgg gaagggactg gctgctattg ggcgaagtgc 
cggggcagga tctcctgtca tctcaccttg ctcctgccga gaaagtatcc 
atcatggctg atgcaatgcg gcggctgcat acgcttgatc cggctacctg 
cccattcgac caccaagcga aacatcgcat cgagcgagca cgtactcgga 
tggaagccgg tcttgtcgat caggatgatq tggacgaaga gcatcagggg 
ctcgcgccag ccgaactgtt cgccaggctc aaggcgcgca tgcccgacgg 
cgaggatctc gtcgtgaccc atggcgatgc ctgcttgccg aatatcatgg 
tggaaaatgg ccgcttttct ggattcatcg actgtggccg gctgggcgtg 
gcggaccgct atcaggacat agcgtnggct acccgtgata ttgctgaaga 
gcttggcggc gaatgggctg accgcttcct cgtgctttac ggtatcgccg 
ctcccgattc gcagcgcatc gccttctatc gccttcttga cgagttcttc 
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2751 tgaggggacc cgtcgactag agctcgctga tcagcctcga ctgtgccttc 

2801 tagttgccag ccatctgttg tttgcccctc ccccgtgcct: tccttgaccc 

2851 tggaaggtgc cactcccact gtcctttcct aataaaatga ggaaattgca 

2901 tcgcattgtc tgagtaggtg tcattctatt ctggggggtg gggtggggca 

2951 ggacagcaag ggggaggatt gggaagacaa tagcaggcat. gctggggaga 

3001 gatctaggaa cccctagtga tggagttggc cactccctct ctgcgcgctc 

3051 gctcgctcac tgaggccgcc cgggcaaagc ccgggcgtcg ggcgaccttt 

3101 ggCcgcccgg cctcagtgag cgagcgagcg cgcagagagg gagtrggccaa 

3151 cccccccccc cccccccctg cagccctgca ttiaacgaatc ggccaacgcg 

3201 cggggagagg cggtttgcgt attgggcgct cttccgcttc ctcgctcact 

3251 gactcgctgc gctcggtcgt tcggctgcgg cgagcggtat cagctcactc 

3301 aaaggcggta atacggttat ccacagaatc aggggataac gcaggaaaga 

3351L acatgtgagc aaaaggccag caaaaggcca ggaaccgtaa aaaggccgcg 

3401 ttgctggcgt ttttccatag gctccgcccc cctgacgagc atcacaaaaa 

3451 tcgacgctca agtcagaggt ggcgaaaccc gacaggacta taaagatacc 

3501 aggcgtttcc ccctggaagc tccctcgrtgc gctctcctgt ticcgaccctg 

3551 ccgcttaccg gatacctgtc cgcctttctc ccttcgggaa gcgtggcgct 

3601 tcctcaatgc tcacgctgta ggtatcCcag ttcggtgtag gtcgttcgct 

3651 ccaagctggg ctgtgtgcac gaaccccccg ttcagcccga ccgctgcgcc 

3701 ttatccggta actatcgtct tgagtccaac ccgrgtiaagac acgacttatc 

3751 gccactggca gcagccactg gtaacaggat tagcagagcg aggtatgtag 

3801 gcggrtgctac agagttcttg aagtggtggc ctaactacgg ctacactaga 

3851 aggacagtat ttggtatctig cgctctgctg aagccagt:ta ccttcggaaa 

3901 aagagttggt agctcttgat ccggcaaaca aaccaccgct ggtagcggtg 

3951 gtttttttgt ttgcaagcag cagattacgc gcagaaaaaa aggatctcaa 

4001 gaagatcctt tgatcttttc tacggggtct gacgctcagt ggaacgaaaa 

4051 ctcacgttaa gggattttgg tcatgagatt aticaaaaagg atcttcacct 

4101 agatcctttt aaattaaaaa tgaagtttta aatcaatcta aagtatatat 

4151 gagtaaactt ggtctgacag ttaccaatgc ttaatcagtg aggcacctat: 

4201 ctcagcgatc tgtctatttc gt:t:catccat: agttgcctga ctccccgtcg 

4251 tgtagataac tacgatacgg gagggcttac catctggccc cagtgctgca 

4301 atgataccgc gagacccacg ctcaccggct: ccagatttat cagcaataaa 

4351 ccagccagcc ggaagggccg agcgcagaag tggtcctgca actttatccg 

4401 cctccatcca gtctattaiat: tgttgccggg aagctagagt aagtagttcg 

4451 ccagttaata gtttgcgcaa cgttgttgcc attgctacag gcatcgtggt 

4501 gtcacgctcg tcgtttggta tggcttcatt cagctccggi: tcccaacgat 

4551 caaggcgagt tacatgatcc cccatgttgt: gcaaaaaagc ggttagctcc 

4601 ttcggtcctc cgatcgttgt cagaagtaag ttggccgcag tgttatcact 

4651 catggttatg gcagcactgc ataattctct tactgtcatg ccaticcgtaa 

4701 gatgcttttc tgtgactggt gagtactcaa ccaagtcatt ctigagaatag 

4751 tgtatgcggc gaccgagttg ctcttgcccg gcgtcaatac gggataatac 

4801 cgcgccacat agcagaact:t taaaagtgct catcattgga aaacgttctt 

4851 cggggcgaaa actctcaagg atcttaccgc tgttgagatc cagttcgatg 

4901 taacccactc gtgcacccaa ctgatcttca gcatctttta ctttcaccag 

4951 cgtttctggg tigagcaaaaa caggaaggca aaatgccgca aaaaagggaa 

5001 taagggcgac acggaaatgt tgaatactca tactcttcct ttttcaatat 

5051 tattgaagca tttatcaggg ttattgtctc atgagcggat acatatttga 

5101 atgtatttag aaaaataaac aaataggggt tccgcgcaca tttccccgaa 

5151 aagtgccacc tgacgtctaa gaaaccatta ttatcatgac attaacctat 

5201 aaaaataggc gtatcacgag gccctttcgt ctcgcgcgtt tcggtgatga 

5251 cggtgaaaac ctctgacaca tgcagctccc ggagacggtc acagct:t:gt:c 

5301 tgtaagcgga tgccgggagc agacaagccc gtcagggcgc gtcagcgggt 

5351 gttggcgggt gtcggggctg gcttaactat gcggcatcag agcagattgt 

5401 actgagagtg caccatatgc ggtgtgaaat accgcacaga tgcgtaagga 

5451 gaaaataccg catcaggaaa ttgtaaacgt taatattttg ttaaaattcg 

5501 cgttaaattt ttgttaaatc agctcatttt ttaaccaata ggccgaaatc 

5551 ggcaaaatcc cttataaatc aaaagaatag accgagatag ggttgagtgt 

5601 tgttccagtt tggaacaaga gtccactatc aaagaacgtg gactccaacg 

5651 tcaaagggcg aaaaaccgtc tatcagggcg atggcccact: acgtgaacca 

5701 tcaccctaat caagtttttt: ggggtcgagg tgccgtaaag cactaaatcg 
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5751 
5801 
5851 
5901 
5951 
6001 
6051 
6101 
6151 
6201 
6251 
6301 
6351 
6401 
6451 
6501 
6551 
6601 
6651 
6701 
6751 
6801 
6851 
6901 
6951 



gaaccctaaa gggagccccc gatttagagc ttgacgggga aagccggcga 
acgtggcgag aaaggaaggg aagaaagcga aaggagcggg cgctagggcg 
ctggcaagcg tagcggtcac gctgcgcgta accaccacac ccgccgcgct 
taatgcgccg ctacagrggcg cgtcgcgcca ttcgccattc aggct:acgca 
actgttggga agggcgatcg gtgcgggcct cttcgctatt acgccaggct 
gcaggggggg gggggggggg gttggccact ccctctctgc gcgctcgctc 
gctcactgag gccgggcgac caaaggtcgc ccgacgcccg ggctttgccc 
gggcggcctic agtgagcgag cgagcgcgca gagagggagt: ggccaactcc 
accactaggg gttcctagat ctgaattcgg tacccgttac at:aacttacg 
gtaaatggcc cgcctggctg accgcccaac gacccccgcc cattgacgtc 
aataatgacg tatgttccca Cagtictacgcc aatagggact: ttccattgac 
gtcaatgggt ggag^at:t:ta cggtaaactg cccacttggc agt:acat:caa 
gtgtatcatia tgccaagt:ac gccccctatt gacgticaatg acggtiaaatg 
gcccgcctgg cattatgccc agt:acatgac cttatgggac tttcctactt 
ggcagtiacat ctacgtatta g^catcgcta ttaccatggt gat:gccrgt:t:t 
tggcagtaca tcaatgggcg tiggatiagcgg tttgactcac ggggatttcc 
aagtcticcac ccca^tgacg ccaangggag t:t:^g^tt:tgg caccaaaatc 
aacgggactit tccaaaatgt cgtaacaact ccgccccatt: gacgcaaatg 
ggcggtzaggc gtgtacggtg ggaggtictiat: aHaagcagag ctcgtttagt 
gaaccgtcag atcgcctgga gacgccatcc acgctcrtttt gacctccata 
gaagacaccg ggaccgatcc agcctccgga ctctagagga tccggtactc 
gaggaactga aaaaccagaa agfttaactgg taagtttagt ctttttgtct 
tttatttcag gtcccggatc cgg t ggtggt gcaaaticaiaa gaactgctcc 
tcagtggatig ttgcctttac ttctaggcct gtacggaagt: gttacttctg 
ctctaaaagc tgcggaattg tacccgcggc c 
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19 Apr 1999 

Molecule : 
Description: 
File Name: 
Printed: 



Sequence Data 

p43msENC-AT, 6142 bps DNA Circular 
Ligation of inverted msEnhancer into p43-AAT* 
p43smENC-AT.cin5, dated 19 Apr 1999 
1-6142 bps (Full), format Single Strand 



Page 1 



1 gggggggggg 

,51 actgaggccg 

101 ggcctcagtg 

151 ctaggggttc 

201 tgccgtcgcc 

251 ctcccgggag 

301 cctcaccgct 

351 ttgggtgtcg 
401 . ttattcattg 

451 tacgttgtat 

501 tatgaccgcc 

551 attacggggt 

601 acttacggta 

651 tgacgtcaat 

701 cattgacgtic 

751 acatcaagtg 

801 gtaaatggcc 

851 cctacttggc 

901 gcggttttgg 

951 gatttccaag 

1001 caaaatcaac 

1051 gcaaatgggc 

1101 gtttagtgaa 

1151 agttaaattg 

1201 aagctgcaga 

1251 caagacaggt 

1301 agactcttgc 

1351 tgcctttctc 

1401 gctagagtac 

1451 gggctgcagg 

1501 gacctgggac 

1551 tcctgctggc 

1601 ccccagggag 

1651 tcacccaacc 

1701 gcctataccg 

1751 tccccagtga 

1801 ggctgacact 

1851 agattccgga 

1901 ctcaaccagc 

1951 cctcagcgag 

2001 agttgtacca 

2051 gccaagaaac 

2101 tgtggatttg 

2151 attacatctt 

2201 accgaggaag 

2251 tatgatgaag 

2301 ccagctgggt 

2351 ttcctgcctg 

2401 cgatatcatc 



gggggggttg 

ggcgaccaaa 
agcgagcgag 
ctagatctga 
atatttgggt 
ttatttttag 
ctaaaaataa 
tgaggaatgg 
gttatatagc 
ctatatcata 
atgttggcat 
cattagttca 
aatggcccgc 
aatgacgtat 
aatgggtgga 
tatcatatgc 
cgcctggcat 
agtacatcta 
cagtacacca 
tctccacccc 
gggactttcc 
ggtaggcgtg 
ccgtcagatc 
ctaacgcagt 
agttggtcgt 
ttaaggagac 
gtttctgata 
tccacaggtg 
ttaatacgac 
aattcgatat 
agtgaatcga 
aggcctgtgc 
atgctgccca 
ttcaacaaga 
ccagctggca 
gcatcgctac 
cacgatgaaa 
ggctcagatc 
cagacagcca 
ggcctgaagc 
ctcagaagcc 
agatcaacga 
gtcaaggagc 
ctttaaaggc 
aggacttcca 
cgtttaggca 
gctgcrgatg 
atgaggggaa 
accaagrrcc 



gccactccct 
ggtcgcccga 
cgcgcagaga 
cacccaaata 
gtccaccatt 
agcgccaaca 
ctccccacca 
tgagatcttc 
ataaatcaat 
atatgtacat 
tgattattga 
tagcccatat 
ctggctgacc 
gttcccatag 
gtatttacgg 
caagtccgcc 
tatgcccagt 
cgtattagtc 
atgggcgtgg 
attgacgtca 
aaaatgtcgt 
tacggtggga 
actagaagct 
cagtgcttct 
gaggcactgg 
caatagaaac 
ggcacctatt 
tccactccca 
tcactatagg 
caagcttggg 
caatgccgtc 
tgcctggtcc 
gaagacagat 
tcacccccaa 
caccagtcca 
agcctttgca 
ncctggaggg 
catgaaggct 
gctccagctg 
tagtggataa 
ttcactgtca 
ttacgtggag 
ttgacagaga 
aaatgggaga 
cgtggaccag 
tgtttaacat 
aaatacctgg 
actacagcac 
tggaaaatga 



ctctgcgcgc 
cgcccgggct 
gggagtggcc 
tggcctgggg 
cctcaccgct 
cctgctgcct 
ttcctcaccc 
aatattggcc 
attggctatt 
ttatattggc 
ctagttatta 
atggagttcc 
gcccaacgac 
taacgccaat 
taaactgccc 
ccctattgac 
acatgacctt 
atcgctatta 
atagcggttt 
atgggagttt 
aataaccccg 
ggtctatata 
ttattgcggt 
gacacaacag 
gcaggtaagt 
tgggcttgtc 
ggtcttactg 
gttcaattac 
ctagaactag 
gattttcagg 
ttctgtctcg 
ctgtctccct 
acatcccacc 
cctggctgag 
acagcaccaa 
atgctctccc 
cctgaatttc 
tccaggaact 
accaccggca 
gtttttggag 
acttcgggga 
aagggtactc 
cacagttttt 
gaccctttga 
gtgaccaccg 
ccagcactgt 
gcaatgccac 
ctggaaaatg 
agacagaagg 



tcgctcgctc 
ttgcccgggc 
aactccatca 
tgaggaatgg 
ctaaaaataa 
gcccaccatt 
gtcgccatat 
attagccata 
ggccattgca 
tcatgtccaa 
atagtaatca 
gcgttacata 
ccccgcccat 
agggactttc 
acttggcagt 
gtcaatgacg 
acgggacttt 
ccatggtgat 
gactcacggg 
gttttggcac 
ccccgttgac 
agcagagctc 
agtttatcac 
tctcgaactt 
atcaaggtta 
gagacagaga 
acatccactt 
agctcttaag 
tggatccccc 
caccaccact 
tggggcatcc 
ggctgaggat 
atgatcagga 
ttcgccttca 
tatcttcttc 

t^ggggaccaa 

aacctcacgg 
cctccgtacc 
atggcctgtt 
gatgttaaaa 
caccgaagag 
aagggaaaat 
gctctggtga 
agtcaaggac 
tgaaggtgcc 
aagaagctgt 
cgccatcttc 
aactcaccca 
tctgccagct 
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p43insENC-AT 



Page 2 




2451 

2501 

2551 

2601 

2651 

2701 

2751 

2801 

2851 

2901 

2951 

3001 

3051 

3101 

3151 

3201 

3251 

3301 

3351 

3401 

3451 

3501 

3551 

3601 

3651 

3701 

3751 

3801 

3851 

3901 

3951 

4001 

4051 

4101 

4151 

4201 

4251 

4301 

4351 

4401 

4451 

4501 

4551 

4601 

4651 

4701 

4751 

4801 

4851 

4901 

4951 

5001 

5051 

5101 

5151 



gaaaagtggt gaatcccacc caaaaataac tgcctctcgc tcctcaaccc 
ctcccctcca tccctggccc cctccctgga tgacattaaa gaagggttga 
gctggtaacc cccccccccc ctgcaggggc cctcgacccg ggcggccact 
tcgagcagac atgataagat acattgatga gtttggacaa accacaacta 
gaatgcagtg aaaaaaatgc tttatttgtg aaatttgtga tgctattgct 
ttatttgtaa ccattataag ctgcaataaa caagttaaca acaacaattg 
cattcatttt atgtttcagg ttcaggggga gatgtgggag gttttttaaa 
gcaagtaaaa cctctacaaa tgtggtaaaa tcgataagga tctaggaacc 
cctagtgatg gagttggcca ctccctctct gcgcgctcgc tcgctcactg 
aggccgcccg ggcaaagccc gggcgtcggg cgacctttgg tcgcccggcc 
tcagtgagcg agcgagcgcg cagagaggga gtggccaacc cccccccccc 
cccccctgca gcctggcgta atagcgaaga ggcccgcacc gatcgccctt 
cccaacagtt gcgtagcctg aatggcgaat ggcgcgacgc gccctgtagc 
ggcgcattaa gcgcggcggg tgtggtggtt acgcgcagcg tgaccgctac 
acttgccagc gccctagcgc ccgctccttt cgctttcttc ccttcctttc 
tcgccacgtt cgccggcttt ccccgtcaag ctctaaatcg ggggctccct 
ttagggttcc gatttagtgc tttacggcac ctcgacccca aaaaacttga 
ttagggtgat ggttcacgta gtgggccatc gccctgatag acggtttttc 
gccctttgac gttggagtcc acgttcttta atagtggact cttgttccaa 
actggaacaa cactcaaccc tatctcggtc tattcttttg atttataagg 
gattttgccg atttcggcct attggttaaa aaatgagctg atttaacaaa 
aatttaacgc gaattttaac aaaatattaa cgtttacaat ttcctgatgc 
ggtattttct ccttacgcat ctgtgcggta tttcacaccg catatggtgc 
actctcagta caatctgctc tgatgccgca tagttaagcc agccccgaca 
cccgccaaca cccgctgacg cgccctzgacg ggcttgtctg ctcccggcat 
ccgcttacag acaagctgtg accgtctccg ggagctgcat gtgtcagagg 
ttttcaccgt catcaccgaa acgcgcgaga cgaaagggcc tcgtgatacg 
cctattttta taggttaatg tcatgataat aatggtttct tagacgtcag 
gtggcacttt tcggggaaat gtgcgcggaa cccctatttg tttatttttc 
taaatacatt caaatatgta tccgctcatg agacaataac cctgataaat 
gcttcaataa tattgaaaaa ggaagagtat gagtattcaa catttccgtg 
tcgcccttat tccctttttt gcggcatttt gccttcctgt ttttgctcac 
ccagaaacgc tggtgaaagt aaaagatgct gaagatcagt tgggtgcacg 
agtgggttac atcgaactgg atctcaacag cggtaagatc cttgagagtt 
ttcgccccga agaacgtttt ccaatgatga gcacttttaa agttctgcta 
tgtggcgcgg tattatcccg tattgacgcc gggcaagagc aactcggtcg 
ccgcatacac tattctcaga atgacttggt tgagtactca ccagtcacag 
aaaagcatct tacggatggc atgacagtaa gagaattatg cagtgctgcc 
ataaccatga gtgataacac tgcggccaac ttacttctga caacgatcgg 
aggaccgaag gagctaaccg cttttttgca caacatgggg gatcatgtaa 
ctcgccttga tcgttgggaa ccggagctga atgaagccat accaaacgac 
gagcgtgaca ccacgatgcc tgtagcaatg gcaacaacgt tgcgcaaact 
attaactggc gaactactta ctctagcttc ccggcaacaa ttaatagact 
ggatggaggc ggataaagtt gcaggaccac ttctgcgctc ggcccttccg 
gctggctggt: ttattgctga taaatctgga gccggtgagc gtgggtctcg 
cggtatcatt gcagcactrgg ggccagatgg taagccctcc cgtatcgtag 
ttatctacac gacggggagt caggcaacta tggatgaacg aaatagacag 
atcgctgaga taggtgcctc actgattaag cattggtaac tgtcagacca 
agtttactca tatatacttt agatrgattt aaaacttcat ttttaattta 
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5201 
5251 
5301 
5351 
5401 
5451 
5501 
5551 
5601 
5651 
5701 
5751 
5801 
5851 
5901 
5951 
6001 
6051 
6101 



aaaggatcta ggtgaagatc ctttttgata atctcatgac caaaatccct: 
taacgtgagt tttcgttcca ctgagcgtca gaccccgtag aaaagatcaa 
aggatcttct tgagatcctt tttttctgcg cgtaatctgc tgcttgcaaa 
caaaaaaacc accgctacca gcggtggttt gtttgccgga tcaagagcta 
ccaactcttt ttccgaaggt aactggcttc agcagagcgc agataccaaa 
tactgtcctt ctagtgtagc cgtagttagg ccaccacttc aagaactctg 
tagcaccgcc tacatacctc gctctgctaa tcctgttacc agtggctgct 
gccagtggcg ataagtcgtg tcttaccggg ttggactcaa gacgatagtt 
accggataag gcgcagcggt cgggctgaac ggggggttcg tgcacacagc 
ccagcttgga gcgaacgacc tacaccgaac tgagatacct acagcgtgag 
cattgagaaa gcgccacgct tcccgaaggg agaaaggcgg acaggtatcc 
ggtaagcggc agggtcggaa caggagagcg cacgagggag cttccagggg 
gaaacgcctg gtatzctttat agtcctgtcg ggtttcgcca cctctgactt 
gagcgtcgat ttttgtgatg ctcgtcaggg gggcggagcc tatggaaaaa 
cgccagcaac gcggcctttt tacggttcct ggccttttgc tggccttttg 
ctcacatgtt ctttcctgcg ttatcccctg attctgtgga taaccgtatt 
accgcctttg agtgagctga taccgctcgc cgcagccgaa cgaccgagcg 
cagcgagtca gtgagcgagg aagcggaaga gcgcccaata cgcaaaccgc 
ctctccccgc gcgttggccg attcattaat gcagggctgc ag 
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19 Apr 1999 

Molecule: 
Description: 
File Name: 
Printed: 



Sequence Data 

p43rmsENC-AT, 6142 bps DNA Circular 
Ligation of inverted msEnhancer into p43-AAT^ 
p43nnsENC-AT.cm5, dated 19 Apr 1999 
1-6142 bps (Full), format Single Strand 



Page 1 



1 
51 
*101 
151 
201 
251 
301 
351 
401 
451 
501 
551 
601 
651 
701 
751 
801 
851 
901 
951 
1001 
1051 
1101 
1151 
1201 
1251 
1301 
1351 
1401 
1451 
1501 
1551 
1601 
1651 
1701 
1751 
1801 
1851 
1901 
1951 
2001 
2051 
2101 
2151 
2201 
2251 
2301 
2351 
2401 



gggggggggg 
actgaggccg 
ggcctcagtg 
ctaggggttc 
tgccgtcgcc 
ctcccgggag 
cctcaccgct 
ttgggtgtcg 
ttattcattg 
tacgttgtat 
tatgaccgcc 
attacggggt 
acttacggta 
tgacgtcaat 
cattgacgtc 
acatcaagtg 
gtaaatggcc 
cctacttggc 
gcggttttgg 
gatttccaag 
caaaatcaac 
gcaaatgggc 
gtttagtgaa 
agttaaattg 
aagctgcaga 
caagacaggt 
agactcttgc 
tgcctttctc 
gctagagtac 
gggctgcagg 
gacctgggac 
tcctgctggc 
ccccagggag 
tcacccaacc 
gcctataccg 
tccccagtga 
ggctgacact 
agattccgga 
ctcaaccagc 
cctcagcgag 
agttgtacca 
gccaagaaac 
tgtggatttg 
attacatctt 
accgaggaag 
tatgatgaag 
ccagctgggt 
ttcctgcctg 
cgatatcatc 



gggggggttg 

ggcgaccaaa 
agcgagcgag 
ctagatctga 
atatttgggt 
ttatttttag 
ctaaaaataa 
tgaggaatgg 
gttatatagc 
ctatatcata 
atgttggcat 
cattagttca 
aatggcccgc 
aatgacgtat 
aatgggtgga 
tatcatatgc 
cgcctggcat 
agtacatcta 
cagtacacca 
tctccacccc 
gggactttcc 
ggtaggcgtg 
ccgtcagatc 
ctaacgcagt 
agttggtcgt 
ttaaggagac 
gtttctgata 
tccacaggtg 
ttaatacgac 
aattcgatat 
agtgaatcga 
aggcctgtgc 
atgctgccca 
ttcaacaaga 
ccagctggca 
gcatcgctac 
cacgatgaaa 
ggctcagatc 
cagacagcca 
ggcctgaagc 
ctcagaagcc 
agatcaacga 
gtcaaggagc 
ctttaaaggc 
aggacttcca 
cgtttaggca 
gctgctgatg 
atgaggggaa 
accaagttcc 



gccactccct 
ggtcgcccga 
cgcgcagaga 
cacccaaata 
gtccaccatt 
agcgccaaca 
ctccccacca 
tgagatcttc 
ataaatcaat 
atatgtacat 
tgattattga 
tagcccatat 
ctggctgacc 
gttcccatag 
gtatttacgg 
caagtccgcc 
tatgcccagt 
cgtattagtc 
atgggcgtgg 
attgacgtca 
aaaatgtcgt 
tacggtggga 
actagaagct 
cagtgcttct 
gaggcactgg 
caatagaaac 
ggcacctatt 
tccactccca 
tcactatagg 
caagcttggg 
caatgccgtc 
tgcctggtcc 
gaagacagat 
tcacccccaa 
caeca gtcca 
agcctttgca 
tcctggaggg 
catgaaggct 
gctccagctg 
tagtggataa 
ttcactgtca 
ttacgtggag 
ttgacagaga 
aaatgggaga 
cgtggaccag 
tgtttaacat 
aaatacctgg 
actacagcac 
tggaaaatga 



ctctgcgcgc 
cgcccgggct 
gggagtggcc 
tggcctgggg 
cctcaccgct 
cctgctgcct 
ttcctcaccc 
aatattggcc 
attggctatt 
ttatattggc 
ctagttatta 
atggagttcc 
gcccaacgac 
taacgccaat 
taaactgccc 
ccctattgac 
acatgacctt 
atcgctatta 
atagcggttt 
atgggagttt 
aataaccccg 
ggtctatata 
ttattgcggt 
gacacaacag 
gcaggtaagt 
tgggcttgtc 
ggtcttactg 
gttcaattac 
ctagaactag 
gattttcagg 
ttctgtctcg 
ctgtctccct 
acatcccacc 
cctggctgag 
acagcaccaa 
atgctctccc 
cctgaatttc 
tccaggaact 
accaccggca 
gtttttggag 
acttcgggga 
aagggtactc 
cacagttttt 
gaccctttga 
gtgaccaccg 
ccagcactgt 
gcaatgccac 
crggaaaatg 
agacagaagg 



tcgctcgctc 
ttgcccgggc 
aactccatca 
tgaggaatgg 
ctaaaaataa 
gcccaccatt 
gtcgccatat 
attagccata 
ggccattgca 
tcatgtccaa 
atagtaatca 
gcgttacata 
ccccgcccat 
agggactttc 
acttggcagt 
gtcaatgacg 
acgggacttt 
ccatggtgat 
gactcacggg 
gttttggcac 
ccccgttgac 
agcagagctc 
agtttatcac 
tctcgaactt 
atcaaggtta 
gagacagaga 
acatccactt 
agctcttaag 
tggatccccc 
caccaccact 
tggggcatcc 
ggctgaggat 
atgatcagga 
ttcgccttca 
tatcttcttc 
tggggaccaa 
aacctcacgg 
cctccgtacc 
atggcctgtt 
gatgttaaaa 
caccgaagag 
aagggaaaat 
gctctggtga 
agtcaaggac 
tgaaggtgcc 
aagaagctgt 
cgccatcttc 
aactcaccca 
tctgccagct 
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2451 

2501 

2551 

2601 

2651 

2701 

2751 

2801 

2851 

2901 

2951 

3001 

3051 

3101 

3151 

3201 

3251 

3301 

3351 

3401 

3451 

3501 

3551 

3601 

3651 

3701 

3751 

3801 

3851 

3901 

3951 

4001 

4051 

4101 

4151 

4201 

4251 

4301 

4351 

4401 

4451 

4501 

4551 

4601 

4651 

4701 

4751 

4801 

4851 

4901 

4951 

5001 

5051 

5101 

5151 



tacatttacc 
ctgggtcaac 
cggggtcaca 
ctgtgctgac 
ttagaggcca 
ctttgtcttc 
gaaaagtggt 
ctcccctcca 
gctggtaacc 
tcgagcagac 
gaatgcagt:g 
ttatttgtaa 
cattcatttt 
gcaagtaaaa 
cctagtgatg 
aggccgcccg 
tcagtgagcg 
cccccctgca 
cccaacagtt 
ggcgcattaa 
acttgccagc 
tcgccacgtt 
ttagggttcc 
ttagggtgat 
gccctttgac 
actggaacaa 
gattttgccg 
aatttaacgc 
ggtattttct 
actctcagta 
cccgccaaca 
ccgcttacag 
ttttcaccgt 
cctattttta 
gtggcacttt 
taaatacatt 
gcttcaataa 
tcgcccttat 
ccagaaacgc 
agtgggttac 
ttcgccccga 
tgtggcgcgg 
ccgcatacac 
aaaagcatct 
ataaccatga 
aggaccgaag 
ctcgccttga 
gagcgtgaca 
attaactggc 
ggatggaggc 
gctggctggt 
cggtatcatt 
ttatctacac 
atcgctgaga 
agtttactca 



Page 2 



caaactgtcc 
tgggcatcac 
gaggaggcac 
catcgacgag 
tacccatgtc 
ttaatgattg 
gaatcccacc 
tccctggccc 
cccccccccc 
atgataagat 
aaaaaaatgc 
ccattataag 
atgtittcagg 
cctctacaaa 
gagtitggcca 
ggcaaagccc 
agcgagcgcg 
gcctggcgta 
gcgtagcctg 
gcgcggcggg 
gccctagcgc 
cgccggcttt 
gatttagtgc 
ggttcacgta 
gttggagtcc 
cactcaaccc 
atttcggcct 
gaattttaac 
ccttacgcat 
caatctgctc 
cccgctgacg 
acaagctgtg 
catcaccgaa 
taggttaatg 
tcggggaaat 
caaatatgta 
tattgaaaaa 
tccctttttt 
tggtgaaagt 
atcgaactgg 
agaacgtttt 
tattatcccg 
tattctcaga 
tacggatggc 
gtgataacac 
gagctaaccg 
tcgttgggaa 
ccacgatgcc 
gaactactta 
ggataaagtt 
ttattgctga 
gcagcactgg 
gacggggagt 
taggtgcctc 
tatatacttt: 



attactggaa 
taaggtcttc 
ccctgaagct 
aaagggactg 
tatccccccc 
aacaaaatac 
caaaaataac 
cctccctgga 
ctgcaggggc 
acattgatga 
tttatttgtg 
ctgcaataaa 
ttcaggggga 
tgtggtaaaa 
ctccctctct 
gggcgtcggg 
cagagaggga 
atagcgaaga 
aatggcgaat 
tgtggtggtt 
ccgctccttt 
ccccgtcaag 
tttacggcac 
gtgggccatc 
acgttcttta 
tatctcggtc 
attggttaaa 
aaaatattaa 
ctgtgcggta 
tgatgccgca 
cgccctgacg 
accgtctccg 
acgcgcgaga 
tcatgataat 
gtgcgcggaa 
tccgctcatg 
ggaagagtat 
gcggcatttt 
aaaagatgct 
atctcaacag 
ccaatgatga 
tattgacgcc 
atgacttggt 
atgacagtaa 
tgcggccaac 
cttttttgca 
ccggagctga 
tgtagcaatg 
ctctagcttc 
gcaggaccac 
taaatctgga 
ggccagatgg 
caggcaacta 
actgattaag 
agattgattt 



cctatgatct 
agcaatgggg 
ctccaaggcc 
aagctgctgg 
gaggtcaagt 
caagtctccc 
tgcctctcgc 
tgacattaaa 
cctcgacccg 
gtttggacaa 
aaatttgtga 
caagttaaca 
gatg-tgggag 
tcgal:aagga 
gcgcgctcgc 
cgacctttgg 
gtggccaacc 
ggcccgcacc 
ggcgcgacgc 
acgcgcagcg 
cgctttcttc 
ctctaaatcg 
ctcgacccca 
gccctgatag 
atagtggact 
tattcttttg 
aaatgagctg 
cgtttacaat 
tttcacaccg 
tagttaagcc 
ggcttgtctg 
ggagctgcat 
cgaaagggcc 
aatggtttct 
cccctatttg 
agacaataac 
gagtattcaa 
gccttcctgt 
gaagatcagt 
cggtaagatc 
gcacttttaa 
gggcaagagc 
tgagtactca 
gagaattatg 
ttacttctga 
caacatgggg 
atgaagccat 
gcaacaacgt 
ccggcaacaa 
ttctgcgctc 
gccggtgagc 
taagccctcc 
tggatgaacg 
cattggtaac 
aaaacttcat 



gaagagcgtc 
ctgacctctc 
gtgcataagg 
ggccatgttt 
tcaacaaacc 
ctcttcatgg 
tcctcaaccc 
gaagggttga 
ggcggccgct: 
accacaacta 
tgctattgct 
acaacaattg 
gttttttaaa 
tctaggaacc 
tcgctcactg 
tcgcccggcc 
cccccccccc 
gatcgccctt 
gccctgtagc 
tgaccgctac 
ccttcctttc 
ggggctccct 
aaaaacttga 
acggtttttc 
cttgttccaa 
atttataagg 
attitaacaaa 
ttcctgatgc 
catatggtgc 
agccccgaca 
ctcccggcat 
gtgtcagagg 
tcgtgatacg 
tagacgtcag 
tttatttttc 
cctgataaat 
catttccgtg 
ttttgctcac 
tgggtgcacg 
cttgagagtt 
agttctgcta 
aactcggtcg 
ccagtcacag 
cagtgctgcc 
caacgatcgg 
gatcatgtaa 
accaaacgac 
tgcgcaaact 
ttaatagact 
ggcccttccg 
gtgggtctcg 
cgtatcgtag 
aaatagacag 
tgtcagacca 
ttttaattta 



FIGURE 23B 



wo 99/55564 



PCT/US99/08921 



51 / 59 



p43nn3ENC-AT 



5201 

5251 

5301 

5351 

5401 

5451 

5501 

5551 

5601 

5651 

5701 

5751 

5801 

5851 

5901 

5951 

6001 

6051 

6101 
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aaaggatcta 

taacgtgagt 

aggatcttct 

caaaaaaacc 

ccaactcttt 

tactgtcctt 

tagcaccgcc 

gccagtggcg 

accggatiaag 

ccagcttgga 

cattgagaaa 

ggrtaagcggc 

gaaacgcctg 

gagcgtcgat 

cgccagcaac 

ctcacatgtt 

accgcctttg 

cagcgagtca 

ctctccccgc 



ggtgaagatc 

tttcgttcca 

tgagatcctt 

accgctacca 

ttccgaaggt 

ctagtgtagc 

tacatacctc 

ataagtcgtg 

gcgcagcggt 

gcgaacgacc 

gcgccacgct 

agggtcggaa 

gtatctttat 

ttttgtigatg 

gcggcctttt 

ctttcctgcg 

agtgagctga 

gtgagcgagg 

gcgttggccg 



ctttttgata 

ctgagcgtca 

tttttctgcg 

gcggtggttt 

aactggcttc 

cgtagttagg 

gctctgctaa 

tcttaccggg 

cgggctgaac 

tacaccgaac 

tcccgaaggg 

caggagagcg 

agtcctgtcg 

ctcgtcaggg 

tacggttcct 

ttatcccctg 

taccgctcgc 

aagcggaaga 

attcattaat 



atctcatgac 

gaccccgrtag 

cgtaatctgc 

gtttgccgga 

agcagagcgc 

ccaccacttc 

tcctgttacc 

ttggactcaa 

ggggggttcg 

tgagatacct 

agaaaggcgg 

cacgagggag 

ggtttcgcca 

gggcggagcc 

ggccttttgc 

attctgtgga 

cgcagccgaa 

gcgcccaata 

gcagggctgc 



caaaatccct 

aaaagatcaa 

tgcttgcaaa 

tcaagagctia 

agataccaaa 

aagaactctg 

agtggctgct 

gacgatagtt 

tgcacacagc 

acagcgtgag 

acaggtatcc 

cttccagggg 

cctctgactt 

tatggaaaaa 

tggccttttg 

taaccgtatt 

cgaccgagcg 

cgcaaaccgc 

ag 
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19 Apr 1999 

Molecule: 
Description: 
File Name: 
Printed: 



Sec|uence Data 

L?aatf^n^'^^' ^^2^ ^NA Circular 

x.igation of msEnhacer into d43CB-AT* 
p43msENCB-AT.cin5, dated ?9 Apr lt?9 
1-6924 bps (Full), format SiSgle Strand 



Page l 



1 
51 
lOl 
151 
201 
251 
301 
351 
401 
451 
501 
551 
601 
651 
701 
751 
801 
851 
901 
951 
1001 
1051 
1101 
1151 
1201 
1251 
1301 
1351 
1401 
1451 
1501 
1551 
1601 
1651 
1701 
1751 
1801 
1851 
1901 
1951 
2001 
2051 
2101 
2151 
2201 
2251 
2301 
2351 
2401 



gggggggggg 

actgaggccg 
ggcctcagtg 
ctaggggttc 
gggtgaggaa 
aggcagcagg 
agcggtgagg 
ccccaggcca 
ttattcattg 
tacgttgtat 
tatgaccgcc 
attacggggt 
acttacggta 
tgacgtcaat 
cattgacgtc 
acatcaagtg 
gtaaatggcc 
cctacttggc 
ggtgagcccc 
ccccaatttt 
gcgggggggg 
gcggggcggg 
cgctccgaaa 
aaaaagcgaa 
ccgtgccccg 
accgcgttac 
ctgtaattag 
gtgaaagcct 
ctcggggggt 
cgcgctgccc 
cgctccgcag 
tgcggggggg 

gggggggtga 

ctgcaccccc 
gctccgtacg 
ggcaggtggg 
tcgggggagg 
ggcgagccgc 
gacttccttt 
cgcaccccct 
ggaaatgggc 
tccctctcca 
ggacggggca 
agcctctgct 
gcaacgtgct 
atcaagcttg 
gacaatgccg 
gctgcctggt 
cagaagacag 



gggggggttg 
ggcgaccaaa 
agcgagcgag 
ctagatctca 
tggtggggag 
tgttggcgct 
aatggtggac 
tatttgggtg 
gttatatagc 
ctatatcata 
atgttggcat 
cattagttca 
aatggcccgc 
aatgacgtat 
aatgggtgga 
tatcatatgc 
cgcctggcat 
agtacatcta 
acgttctgct 
gtatttattt 
ggggggggcg 

gcgaggcgga 
gtttcctttt 
gcgcgcggcg 
ctccgccgcc 
tcccacaggt 
cgcttggttt 
tgaggggctc 
gcgtgcgtgt 
ggcggctgtg 
tgtgcgcgag 
gctgcgaggg 
gcagggggtg 
ctccccgagt 
gggcgtggcg 
ggtgccgggc 
ggcgcggcgg 
agccattgcc 
gtcccaaatc 
ctagcgggcg 
ggggagggcc 
gcctcggggc 
gggcggggtt 
aaccatgttc 
ggttattgtg 
gggattttca 
tcttctgtct 
ccctgtctcc 
atacatccca 



gccactccct 
ggtcgcccga 
cgcgcagaga 
ccattcctca 
ttatttttag 
ctaaaaataa 
acccaaatat 
tcagatcttc 
ataaatcaat 
atatgtacat 
tgattattga 
tagcccatat 
ctggctgacc 
gttcccatag 
gtatttacgg 
caagtccgcc 
tatgcccagt 
cgtattagtc 
tcactctccc 
attttttaat 
cgcgccaggc 
gaggtgcggc 
atggcgaggc 
ggcgggagtc 
gcctcgcgcc 
gagcgggcgg 
aatgacggct 
cgggagggcc 
gtgtgtgcgt 
agcgctgcgg 
gggagcgcgg 
gaacaaaggc 
tgggcgcggc 
tgctgagcac 
cggggctcgc 
ggggcggggc 
cccccggagc 
ttttatggta 
tgtgcggagc 
cggggcgaag 
ttcgtgcgtc 
tgtccgcggg 
cggcttctgg 
atgccttctt 
ctgtctcatc 
ggcaccacca 
cgtggggcat 
ctggctgagg 
ccatgatcag 



ctctgcgcgc 
cgcccgggct 
gggagtggcc 
cgacacccaa 
agcggtgagg 
ctcccgggag 
ggcgacggca 
aatattggcc 
attggctatt 
ttatattggc 
ctagttatta 
atggagttcc 
gcccaacgac 
taacgccaat 
taaactgccc 
ccctattgac 
acatgacctt 
atcgctatta 
catctccccc 
tattttgtgc 
ggggcggggc 
ggcagccaat 
ggcggcggcg 
gctgcgacgc 
gcccgccccg 
gacggccctt 
tgtttctttt 
ctttgtgcgg 
ggggagcgcc 
gcgcggcgcg 
ccgggggcgg 
tgcgtgcggg 
ggtcgggctg 
ggcccggctt 
cgtgccgggc 
cgcctcgggc 
gccggcggct 
atcgtgcgag 
cgaaatctgg 
cggtgcggcg 
gccgcgccgc 
gggacggctg 
cgtgtgaccg 
ctttttccta 
attttggcaa 
ctgacctggg 
cctcctgctg 
atccccaggg 
gatcacccaa 



tcgctcgctc 
ttgcccgggc 
aactccatca 
atatggcgac 
aatggtgggc 
ttatttttag 
ccattcctca 
attagccata 
ggccattgca 
tcatgtccaa 
atagtaatca 
gcgttacata 
ccccgcccat 
agggactttc 
acttggcagt 
gtcaatgacg 
acgggacttt 
ccatggtcga 
ccctccccac 
agcgatgggg 
ggggcgaggg 
cagagcggcg 
gcggccctat 
tgccttcgcc 
gctctgactg 
ctcctccggg 
ctgtggctgc 
gggggagcgg 
gcgtgcggcc 
gggctttgtg 

tgccccgcgg 
gtgtgtgcgt 
taaccccccc 
cgggtgcggg 
ggggggtggc 
^ggggagggc 
gtcgaggcgc 
agggcgcagg 
gaggcgccgc 
ccggcaggaa 
cgtccccttc 
ccttcggggg 
gcggctctag 
cagctcctgg 
agaattcgat 
acagtgaatc 
gcaggcctgt 
agatgctgcc 
ccttcaacaa 



FIGURE 2AA 



wo 99/55564 PCT/US99/08921 

54 / 59 



p43nisENCB-AT 



2451 

2501 

2551 

2601 

2651 

2701 

2751 

2801 

2851 

2901 

2951 

3001 

3051 

3101 

3151 

3201 

3251 

3301 

3351 

3401 

3451 

3501 

3551 

3601 

3651 

3701 

3751 

3801 

3851 

3901 

3951 

4001 

4051 

4101 

4151 

4201 

4251 

4301 

4351 

4401 

4451 

4501 

4551 

4601 

4651 

4701 

4751 

4801 

4851 

4901 

4951 

5001 

5051 

5101 

5151 



gatcaccccc 
cacaccagtc 
acagcctttg 
aatcctggag 
tccatgaagg 
cagctccagc 
gctagtggat 
ccttcactgt 
gattacgtgg 
gcttgacaga 
gcaaatggga 
cacgtggacc 
catgtttaac 
tgaaatacct 
aaactacagc 
cctggaaaat 
ccattactgg 
actaaggtct 
acccctgaag 
agaaagggac 
tctatccccc 
tgaacaaaat 
cccaaaaata 
cccctccctg 
ccctgcaggg 
atacattgat 
gctttatttg 
agctgcaata 
ggttcagggg 
aatgtggtaa 
cactccctct 
ccgggcgtcg 
cgcagagagg 
taatagcgaa 
tgaatggcga 
ggtgtggtgg 
gcccgctcct 
ttccccgtca 
gctttacggc 
tagtgggcca 
ccacgttctt 
cctatctcgg 
ctattggtta 
acaaaatatt 
atctgtgcgg 
tctgatgccg 
cgcgccctga 
tgaccgtctc 
aaacgcgcga 
tgtcatgata 
atgtgcgcgg 
tatccgctca 
aaggaagagt 
ttgcggcatt 
gtaaaagatg 
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aacctggctg 
caacagcacc 
caatgctctc 
ggcctgaatt 
cttccaggaa 
tgaccaccgg 
aagtttttgg 
caacttcggg 
agaagggtac 
gacacagttt 
gagacccttt 
aggtgaccac 
atccagcact 
gggcaatgcc 
acctiggaaaa 
gaagacagaa 
aacctatgat 
tcagcaatgg 
ctctccaagg 
tgaagctgct 
ccgaggtcaa 
accaagtctc 
actgcctctc 
gatgacatta 
gccctcgacc 
gagtttggac 
tgaaatttgt 
aacaagttaa 
gagatgtggg 
aatcgataag 
ctgcgcgctc 
ggcgaccttt 
gagtggccaa 
gaggcccgca 
atggcgcgac 
ttacgcgcag 
ttcgctttct 
agctctaaat 
acctcgaccc 
tcgccctgat 
taatagtgga 
tctattcttt 
aaaaa^gagc 
aacgtttaca 
tatttcacac 
catagttaag 
cgggcttgtc 
cgggagctgc 
gacgaaaggg 
ataatggttt 
aacccctatt 
tgagacaata 
atgagtattc 
ttgccttcct 
ctgaagatca 



agttcgcctt 
aatatcttct 
cctggggacc 
tcaacctcac 
ctcctccgta 
caatggcctg 
aggatgttaa 
gacaccgaag 
tcaagggaaa 
ttgctctggt 
gaagtcaagg 
cgtgaaggtg 
gtaagaagct 
accgccatct 
tgaactcacc 
ggtctgccag 
ctgaagagcg 
ggctgacctc 
ccgtgcataa 
ggggccatgt 
gttcaacaaa 
ccctcttcat 
gctcctcaac 
aagaagggtt 
cgggcggccg 
aaaccacaac 
gatgctattg 
caacaacaat 
aggtttttta 
gatctaggaa 
gctcgctcac 
ggtcgcccgg 
cccccccccc 
ccgatcgccc 
gcgccctgta 
cgtgaccgct 
tcccttcctt 
cgggggctcc 
caaaaaactt 
agacggtttt 
ctcttgttcc 
tgatttataa 
tgatttaaca 
atttcctgat 
cgcatatggt 
ccagccccga 
tgctcccggc 
atgtgtcaga 
cctcgtgata 
cttagacgtc 
tgtttatttt 
accctgataa 
aacatttccg 
gtttttgctc 
gttgggtgca 



cagcctatac 
tctccccagt 
aaggctgaca 
ggagattccg 
ccctcaacca 
ttcctcagcg 
aaagttgtac 
aggccaagaa 
attgtggatt 
gaattacatc 
acaccgagga 
cctatgatga 
gtccagctgg 
tcttcctgcc 
cacgatatca 
cttacattta 
tcctgggtca 
tccggggtca 
ggctgtgctg 
ttttagaggc 
ccctttgtct 
gggaaaagtg 
ccctcccctc 
gagctggtaa 
cttcgagcag 
tagaat:gcag 
ctttatttgt 
tgcattcatt 
aagcaagtaa 
cccctagtga 
tgaggccgcc 
cctcagtgag 
cccccccctg 
ttcccaacag 
gcggcgcatt 
acacttgcca 
tctcgccacg 
ctttagggtt 
gattagggtg 
tcgccctttg 
aaactggaac 
gggattttgc 
aaaatttaac 
gcggtatttt 
gcactctcag 
cacccgccaa 
atccgcttac 
ggttttcacc 
cgcctatttt 
aggtggcact 
tctaaataca 
atgcttcaat 
rgtcgccctt 
acccagaaac 
cgagrgggtt 



cgccagctgg 
gagcatcgct 
ctcacgatga 
gaggctcaga 
gccagacagc 
agggcctgaa 
cactcagaag 
acagatcaac 
tggtcaagga 
ttctttaaag 
agaggacttc 
agcgtttagg 
gtgctgctga 
tgatgagggg 
tcaccaagtt 
cccaaactgt 
actgggcatc 
cagaggaggc 
accatcgacg 
catacccatg 
tcttaatgat 
gtgaatccca 
catccctggc 
cccccccccc 
acatgataag 
tigaaaaaaat 
aaccattata 
ttatgtttca 
aacctctaca 
tggagttggc 
cgggcaaagc 
cgagcgagcg 
cagcctggcg 
ttgcgtagcc 
aagcgcggcg 
gcgccctagc 
ttcgccggct 
ccgatttagt 
atggttcacg 
acgttggagt 
aacactcaac 
cgatttcggc 
gcgaatttta 
ctccttacgc 
tacaatctgc 
cacccgctga 
agacaagctg 
gtcatcaccg 
tataggttaa 
tttcggggaa 
ttcaaatatg 
aatattgaaa 
attccctttt 
gctggtgaaa 
acatcgaact 
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ggatctcaac 
ttccaatgat 
cgtattgacg 
gaatgacttg 
gcatgacagt 
actgcggcca 
cgcttttttg 
aaccggagct 
cctgtagcaa 
tactctagct 
ttgcaggacc 
gataaatctg 
ggggccagat 
gtcaggcaac 
tcactgatta 
ttagattgat 
tcctttrttga 
cactgagcgt 
tttttttctg 
cagcggtggt 
gtaactggct 
gccgtagtta 
tcgctctgct 
tgtcttaccg 
gtcgggctga 
cctacaccga 
cttcccgaag 
aacaggagag 
atagtcctgt 
tgctcgtcag 
tttacggttc 
cgttatcccc 
gataccgctc 
ggaagcggaa 
cgattcatta 
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agcggtaaga 
gagcactttt 
ccgggcaaga 
gttgagtact 
aagagaatta 
acttacttct 
cacaacatgg 
gaatgaagcc 
tggcaacaac 
tcccggcaac 
acttctgcgc 
gagccggtga 
ggtaagccct 
tatggatgaa 
agcattggta 
ttaaaacttc 
taatctcatg 
cagaccccgt 
cgcgtaatct 
ttgtttgccg 
tcagcagagc 
ggccaccact 
aatcctgtta 
ggttggactc 
acggggggtt: 
actgagatac 
ggagaaaggc 
cgcacgaggg 

cgggtttcgc 
gggggcggag 

ctggcctttt 
tgattctgtg 
gccgcagccg 
gagcgcccaa 
atgcagggct 



tccttgagag 
aaagttctgc 
gcaactcggt 
caccagtcac 
tgcagtgctg 
gacaacgatc 
gggatcatgt 
at:accaaacg 
gttgcgcaaa 
aattiaataga 
tcggcccttc 
gcgtgggtct 
cccgtatcgt 
cgaaatagac 
actgtcagac 
atttttaatt 
accaaaatcc 
agaaaagatc 
gctgcttgca 
gatcaagagc 
gcagatacca 
tcaagaactc 
ccagtggctg 
aagacgatag 
cgtgcacaca 
ctacagcgtg 
ggacaggtat 
agcttccagg 
cacctctgac 
cctatggaaa 
gctggccttt 
gataaccgta 
aacgaccgag 
tacgcaaacc 
gcag 



ttttcgcccc 
tatgtggcgc 
cgccgcatac 
agaaaagcat 
ccataaccat 
ggaggaccga 
aactcgcctt 
acgagcgtga 
ctattaactg 
ctggatggag 
cggctggctg 
cgcggtatca 
agttatctac 
agatcgctga 
caagtttact 
taaaaggatc 
c^taacgtga 
aaaggatctt 
aacaaaaaaa 
taccaactct 
aatactgtcc 
tgtagcaccg 
ctgccagtgg 
ttaccggata 
gcccagcttg 
agcattgaga 
ccggraagcg 
gggaaacgcc 
ttgagcgtcg 
aacgccagca 
tgctcacatg 
ttaccgcctt 
cgcagcgagt 
gcctctcccc 



gaagaacgtt 
ggtattatcc 
actattctca 
cttacggatg 
gagtgataac 
aggagctaac 
gatcgttggg 
caccacgatg 
gcgaactact 
gcggataaag 
gtttattgct 
ttgcagcact 
acgacgggga 
gataggtgcc 
catatatact 
taggtgaaga 
gttttcgttc 
cttgagatcc 
ccaccgctac 
ttttccgaag 
ttctagtgta 
cctacatacc 
cgataagtcg 
aggcgcagcg 
gagcgaacga 
aagcgccacg 
gcagggtcgg 
tggtatcttt 
atttttgtga 
acgcggcctt 
ttctttcctg 
tgagtgagct 
cagtgagcga 
gcgcgttggc 
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5^ f??™HH^^ gggggggttg gccactccct ctctgcgcgc tcgctcgctc 

101 aon^??f^^ ggcgaccaaa ggtcgcccga cgcccgggct ttgccc|ggc 

151 agcgagcgag cgcgcagaga gggagt^gcc aactccltia 

Im ^^^H^?^^^"" ctagatctga cacccaaata tggcctg^gg tgaggaatgg 

I2l S^^H^''^'''' atatttgggt gtccaccatt cctcacl|l? c?allaatll 

ioi ^Jf^f^^^^? ttatttttag agcgccaaca cctgctgcct gcccacca?t 

III ctaaaaataa ctccccacca ttcctclccc |tcgccatat 

If} lltff^^^ tgaggaatgg tgagatcttc aatattggcc attagccata 

401 ttattcattg gttatatagc ataaatcaat attggctatt ggcclttgca 

til ctatatcata atatgtacat ttatlttggc tlatgJcI^ 

III ^Sl^S^r^ atgttggcat tgattattga ctagttatta atagtaatca 

loi cattagttca tagcccatat atggagttcc gcgttacata 

til t^tn^^llf aatggcccgc ctggctgacc gcccaacgac cclcgcccat 

?01 clttS^^^ aatgacgtat gttcccatag taacgccaat aggglctttc 

7M f^SH^f^ aatgggtgga gtatttacgg taaactgccc acttggcagt 

III attl^rnf^f tatcatatgc caagtccgcc ccctattgac gtcal?galg 

III ^ft^lf^'"' cgcctggcat tatgcccagt acatgacctt acgggacttt 

loi SS^f^^^^*" agtacatcta cgtattagtc atcgctatta ccatggtcga 

til fSi^ttr^^^ acgttctgct tcactctccc catctccccc ccctlacclc 

loni ™S gtatttattt attttttaat tattttgtgc agcgatgggg 

inll ^^^^gggggg ggggggggcg cgcgccaggc ggggcg^ggc ggggcgl™ 

1051 gcggggcggg gcgaggcgga gaggtgcggc gicagccllt Itglglggll 

nil lllllal^ll 1^^''*=°^"'^ atggcgaggc 3Scg|cggcg gc^glclfat 

1201 gcgcgcggcg ggcgggagtc gctgcgacgc tgccttcgcc 

125^ ctccgccgcc gcctcgcgcc gcccgccccg gctctgactg 

1301 tcccacaggt gagcgggcgg gacggccctt ctcctccggg 

13?? nr?,lt^l^f cgcttggttt aatgacggct tgtttctttt ctgtggctgc 

linl gtgaaagcct tgaggggctc cgggagggcc ctttgtgcgg gggggagcgg 

Itll cSn^??^^^"" gcgtgcgtgt gtgtgtgcgt gggglgcgll |lgtgcgg2? 

?-^ni ^^^r^'''''^ ggcggctgtg agcgctgcgg gcgcggcgcg gggcttt|tg 

llll ?aca«aIS^2 tgtgcgcgag gggagcgcgg ccggg|glg| tUcccglgl 

ifini ^5=5gggggg gctgcgaggg gaacaaaggc tgcgtgcggg g€gtgtgcgt 

lell Itlltf'S.f^ gcagggggtg tgggcgcggc gjtlglgl?! ?alclc?clc 

17oJ ctccccgagt tgctgagcac ggcccggttt cgggtgcggg 

llVl ^^^''''^5^'=^ gggcgtggcg cggggctcgc cgtgccgggc ggggggt|Ic 

nil ggtgccgggc ggggcggggc cgcctcjggc I|ig|Ig||c 

iflsi ^^H^F^^^^ ggcgcggcgg cccccggagc gccggcggct gtcjaggcgc 

1851 ggcgagccgc agccattgcc ttttatggta atcjtgcgag Iggldlalg 

llll noS^^'^^''^ gtcccaaatc tgtgcggagc cgalatctg? glJlcgcclI 

20oJ aalltrn'^^^ ctagcgggcg cggggcgaag cggtgcggcg cc^JcIggL 

2051 ftnnrl??.^ ggggagggcc ttcgtgcgtc gccgcgccgc cgtccccttc 

210T ^ gcctcggggc tgtccgcggg gggacggctg ccttcggggg 

2^?! gggcggggtt cggcttctgg cgtgtgaccg gcggctall| 

220? nt^^J-^lT'l ^^ff^tgttc atgccttctt ctttttccta cagctcctgg 

225? ^^^t^ttgtg ctgtctcatc attttggcaa agaattcgit 

;?ni gggattttca ggcaccacca ctgacctggg acagtgaatc 

llll actac^?SS? tcttctgtct cgtggggcat cctcctgl?! gca?gcctgt 

?inT ^f^ff ccctgtctcc ctggctgagg atccccaggg agatgctgcc 

2401 cagaagacag atacatccca ccatgatcag gatcacccai clttcaaaaa 
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gatcaccccc 
cacaccagtc 
acagcctttg 
aatcctggag 
tccatgaagg 
cagctccagc 
gctagtggat 
ccttcactgt 
gattacgtgg 
gcttgacaga 
gcaaatggga 
cacgtggacc 
catgtttaac 
tgaaatacct 
aaactacagc 
cctggaaaat 
ccattactgg 
actaaggtct 
acccctgaag 
agaaagggac 
tctatccccc 
tgaacaaaat 
cccaaaaata 
cccctccctg 
ccctgcaggg 
atacattgat 
gctttatttg 
agctgcaata 
ggttcagggg 
aatgtggtaa 
cactccctct 
ccgggcgtcg 
cgcagagagg 
taatagcgaa 
tgaatggcga 
ggtgtggtgg 
gcccgctcct 
ttccccgtca 
gctttacggc 
tagtgggcca 
ccacgttctt 
cctatctcgg 
ctattggtta 
acaaaatatt 
atctgtgcgg 
tctgatgccg 
cgcgccctga 
tgaccgtctc 
aaacgcgcga 
tgtcatgata 
atgtgcgcgg 
tatccgctca 
aaggaagagt 
ttgcggcatt 
gtaaaagatg 



aacctggctg 
caacagcacc 
caatgctctc 
ggcctgaatt 
cttccaggaa 
tgaccaccgg 
aagtttttgg 
caacttcggg 
agaagggtac 
gacacagttt 
gagacccttt 
aggtgaccac 
atccagcact 
gggcaatgcc 
acctggaaaa 
gaagacagaa 
aacctatgat 
tcagcaatgg 
ctctccaagg 
tgaagctgct 
ccgaggtcaa 
accaagtctc 
actgcctctc 
gatgacatta 
gccctcgacc 
gagtttggac 
tgaaatttgt 
aacaagt:t:aa 
gagatgtggg 
aatcgataag 
ctgcgcgctc 
ggcgaccttt 
gagtggccaa 
gaggcccgca 
atggcgcgac 
ttacgcgcag 
ttcgctttct 
agctctaaat 
acctcgaccc 
tcgccctgat 
taatagtgga 
tctattcttt 
aaaaatgagc 
aacgtttaca 
tatttcacac 
catagttaag 
cgggcttgtc 
cgggagctgc 
gacgaaaggg 
ataatggttt 
aacccctatt 
tgagacaata 
atgagtattc 
ttgccttcct 
ctgaagatca 



agttcgcctt 
aatatcttct 
cctggggacc 
tcaacctcac 
ctcctccgta 
caatggcctg 
aggatgttaa 
gacaccgaag 
tcaagggaaa 
ttgctctggt 
gaagtcaagg 
cgtgaaggtg 
gtaagaagct 
accgccatct 
tgaactcacc 
ggtctgccag 
ctgaagagcg 
ggctgacctc 
ccgtgcataa 
ggggccatgt 
gttcaacaaa 
ccctcttcat 
gctcctcaac 
aagaagggtt 
cgggcggccg 
aaaccacaac 
gatgctattg 
caacaacaat 
aggtttttta 
gatctaggaa 
gctcgctcac 
ggtcgcccgg 
cccccccccc 
ccgatcgccc 
gcgccctgta 
cgtgaccgct 
tcccttcctt 
cgggggctcc 
caaaaaactt 
agacggtttt 
ctcttgttcc 
tgatttataa 
tgatttaaca 
atttcctgat 
cgcatatggt 
ccagccccga 
tgctcccggc 
atgtgtcaga 
cctcgtgata 
cttagacgtc 
tgtttatttt 
accctgataa 
aacatttccg 
gtttttgctc 
gttgggtgca 



cagcctatac 
tctccccagt 
aaggctgaca 
ggagattccg 
ccctcaacca 
ttcctcagcg 
aaagttgtac 
aggccaagaa 
attgtggatt 
gaattacatc 
acaccgagga 
cctatgatga 
gtccagctgg 
tcttcctgcc 
cacgatatca 
cttacattta 
tcctgggtca 
tccggggtca 
ggctgtgctg 
ttttagaggc 
ccctttgtct 
gggaaaagtg 
ccctcccctc 
gagctggtaa 
cttcgagcag 
tagaatgcag 
ctttatttgt 
tgcattcatt 
aagcaagtaa 
cccctagtga 
tgaggccgcc 
cctcagtgag 
cccccccctg 
ttcccaacag 
gcggcgcatt 
acacttgcca 
tctcgccacg 
ctttagggtt 
gattagggtg 
tcgccctttg 
aaactggaac 
gggattttgc 
aaaatttaac 
gcggtatttt 
gcactctcag 
cacccgccaa 
atccgcttac 
ggttttcacc 
cgcctatttt 
aggtggcact 
tctaaataca 
atgcttcaat 
tgtcgccctt 
acccagaaac 
cgagtgggtt 



cgccagctgg 
gagcatcgct 
ctcacgatga 
gaggctcaga 
gccagacagc 
agggcctgaa 
cactcagaag 
acagatcaac 
tggtcaagga 
ttctttaaag 
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